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Preface

This is user guide for Jersey 3.0.6. We are trying to keep it up to date as we add new features. When
reading the user guide, please consult also our Jersey APl documentation [https:.//eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/index.html] as an additional source of information about Jersey
featuresand API.

If you would like to contribute to the guide or have questions on things not covered in our docs, please
contact us at jersey-dev@eclipse.org [mailto:jersey-dev@eclipse.org]. Similarly, in case you spot any
errors in the Jersey documentation, please report them by filing a new issue in our Jersey Issue Tracker
[https://github.com/eclipse-eedj/jersey/issues] 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 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 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 [https.//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:

<snapshot Reposi t ory>
<i d>ossrh</id>
<nanme>Sonat ype Nexus Snapshot s</ name>

<url>https://jakarta.o0ss. sonatype.org/content/repositories/snap
</ snapshot Reposi t ory>

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 [https://
javaee.github.io/grizzly/] container. Wewill use a Jersey-provided maven archetype. To create the project,
execute the following Maven command in the directory where the new project should reside:

nmvn archetype: generate -DarchetypeArtifactld=jersey-quickstart-grizzly2 \
- Dar chet ypeG oupl d=or g. gl assfi sh. jersey. archetypes -Dinteracti 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=3.0. 6

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.

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 -
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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 inmport jakarta.ws.rs.CET;

4 inport jakarta.ws.rs. Path;

5 inport jakarta.ws.rs.Produces;

6 inport jakarta.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 resour ce 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, theresourcereturnsthe same” 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 inport jakarta.ws.rs.client.dient;

4 inport jakarta.ws.rs.client.CientBuilder;
5 inmport jakarta.ws.rs.client.WbTarget;

6

7 inmport org.glassfish.grizzly.http.server.HtpServer;
8

9 .

10

11 public class MyResourceTest {

12

13 private HtpServer server;

14 private WebTarget target;
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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 thetest set Up()

method by a static call to Mai n. st art Ser ver () . Next, JAX-RS client components are created in the
same test set-up method. First a new 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

T 21 e
[INFQ BU LD SUCCESS
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N SO I e e I
[INFQ Total tine: 34.527s

[INFO Finished at: Sun May 26 19:26:24 CEST 2020
[INFO Final Menory: 17M 490M

I 21 e

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, 2020 8:08:45 PM org. gl assfish.grizzly. http.server. NetworkLi stener start
INFO Started listener bound to [|ocal host: 8080]

May 26, 2020 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/ appl i cati on.
Ht 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 18, 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
Cot it!

Aswe can see, the cur | command returned with the Got i t ! message that was sent by our resource.
Wecanasoask 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://I1ocal host: 8080/ nyapp/ nyresource
HTTP/ 1.1 200 K

Content - Type: text/plain

Date: Sun, 26 May 2020 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 [https:.//jakartage.github.io/rest/apidocs/3.0.0/jakarta/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
that cur | provides. For example, thislast command will makecur | output alot of additional information
about the whole communication:

$ curl -v http://1ocal host: 8080/ myapp/ nyresour ce
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* Trying 127.0.0. 1: 8080. .

* TCP_NODELAY set

* Connected to | ocal host (127.0.0.1) port 8080 (#0)
> GET / nyapp/ myresource HITP/ 1.1

> Host: | ocal host: 8080

> User-Agent: curl/7.68.0

> Accept: */*

>

* Mark bundl e as not supporting nultiuse

< HTTP/ 1.1 200 &K

< Content-Type: text/plain

< Date: Sun, 26 May 2020 18:29:18 GMI

< Content-Length: 7

<

* Connection #0 to host |ocal host |eft intact
Got it!

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
a similar 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 ar chetype: generate -DarchetypeArtifactld=jersey-quickstart-webapp \
- Dar chet ypeG oupl d=or g. gl assfi sh.jersey. archetypes -Di nteractiveM
- Dgr oupl d=com exanpl e -Dartifactl d=si npl e-servi ce-webapp - Dpackage
- Dar chet ypeVer si on=3. 0. 6

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 mpl e- ser vi 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 ¢/ mai 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/Jakarta EE web application web. xni  deployment descriptor under
src/ mai n/ webapp/ VWEB- | NF. The last component in the projectisani ndex. j sp page that serves
asaclient for the MyResour ce resource class that is packaged and deployed with the application.

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

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

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

[ I NFO

[INFQ --- maven-war-plugin:2. 2:war (default-war) @ sinple-service-webapp ---
[ NFQ Packagi ng webapp

[INFQ Assenbling webapp [sinple-service-webapp] in
[.../sinple-service-webapp/target/sinple-service-webapp]

[ NFQ Processing war project

[NFQ Copyi ng webapp resources [.../sinple-service-webapp/src/min/webapp]
[INFQ Webapp assenbled in [117 nsecs]

[INFQ Building war: .../sinple-service-webapp/target/sinple-service-webapp. war
[NFQ WEB-1 NF/ web.xm al ready added, skipping

N SO I e L R
[INFQ BU LD SUCCESS

N SO I e L R

[INFQ Total tine: 3.419 s
[INFQ Finished at: 2020-11-25T09: 34: 59+01: 00

I 21 e

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 a Jersey application, with full set of advanced features (such as JAX-RS 2.0 Async
Support) you will need a Servlet 5.0 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 -Dartifactl d=si npl e- her oku- webapp - Dpackage=
- Dar chet ypeVer si on=3.0. 6

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.

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:
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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://eclipse-eed].github.io/jersey.github.io/apidocs/3.0.6/
jersey/orgl/glassfish/jersey/test/Jersey Test.html]) are located under src/ t est/ j ava.

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

Lists of the process typesin 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 aso a end-to-
end test-case in MyResour ceTest (the test is based on JerseyTest [https://eclipse-eed.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/test/Jersey Test.html] from our Chapter 27,
Jersey Test Framework). Similarly to si npl e- ser vi ce- webapp, the project contains the standard
JavalJakarta EE web application web. xm  deployment descriptor under sr ¢/ mai n/ webapp/ V\EB-
I NF since the goal is to deploy the application in a Servlet container (the application will run in 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
[ 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 [109 nsecs]

Bui |l ding 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 jakarta.validation-api-3.0.0.jar to ../sinple-heroku-webapp/tar
Copyi ng javassist-3.25.0-GA.jar to ../sinple-heroku-webapp/target/depen
Copying jersey-client-3.0.0.jar to ../sinple-heroku-webapp/target/depen
Copying jersey-hk2-3.0.0.jar to ../sinple-heroku-webapp/target/dependen
Copying jetty-util-11.0.0.beta3.jar to ../sinple-heroku-webapp/target/d
Copyi ng j akarta.annotation-api-2.0.0.jar to ../sinple-heroku-webapp/tar
Copyi ng jersey-conmmon-3.0.0.jar to ../sinple-heroku-webapp/target/depen
Copyi ng j ersey-container-servlet-core-3.0.0.jar to ../sinple-heroku-web
Copying jakarta.activation-2.0.0.jar to ../sinple-heroku-webapp/target/
Copying jetty-webapp-11.0.0.beta3.jar to ../sinple-heroku-webapp/target
Copyi ng osgi-resource-locator-1.0.3.jar to ../sinple-heroku-webapp/targ
Copyi ng jersey-container-servliet-3.0.0.jar to ../sinple-heroku-webapp/t
Copying jetty-io-11.0.0.beta3.jar to ../sinple-heroku-webapp/target/dep
Copyi ng sl f4j-api-2.0.0-al phal.jar to ../sinple-heroku-webapp/target/de
Copying jetty-server-11.0.0. beta3.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

Copying jakarta.ws.rs-api-3.0.0.jar to ../sinple-heroku-webapp/target/d
Copying jetty-servlet-11.0.0.beta3.jar to ../sinple-heroku-webapp/targe
Copyi ng hk2-locator-3.0.0-RCL.jar to ../sinple-heroku-webapp/target/dep
Copyi ng hk2-utils-3.0.0-RCL.jar to ../sinple-heroku-webapp/target/depen
Copying jetty-xm-11.0.0. beta3.jar to ../sinple-heroku-webapp/target/de
Copyi ng hk2-api-3.0.0-RCl.jar to ../sinple-heroku-webapp/target/depende
Copying jetty-security-11.0.0.beta3.jar to ../sinple-heroku-webapp/targ
Copying jetty-http-11.0.0.beta3.jar to ../sinple-heroku-webapp/target/d
Copying jersey-server-3.0.0.jar to ../sinple-heroku-webapp/target/depen
Copying jakarta.inject-api-2.0.0.jar to ../sinple-heroku-webapp/target/
Copying jetty-jakarta-servlet-api-5.0.1.jar to ../sinple-heroku-webapp/
Copyi ng aopal | i ance-repackaged-3.0.0-RCL.jar to ../sinple-heroku-webapp

Total time: 12.567 s
Fi ni shed at: 2021-01-05T15: 16: 05+01: 00

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

» make some changes in your project,

« takethe packaged WAR (locatedunder . / 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 tools on 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:

$ gt

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
Gt renote heroku added
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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 files to your Git repository:

$ git add src/ pomxm Procfile system properties

$ git comit

-a _mn

initial commt"

[master (root-commit) e2b58e3] initial conmt
7 files changed, 221 insertions(+)

create node
create node
create node
create node
create node
create node
create node

Push changes to Heroku:

100644 Procfile

100644 pom xni

100644 src/ mai n/javal com exanpl e/ MyResour ce. j ava
100644 src/ mai n/j aval coni exanpl e/ her oku/ Mai n. j ava
100644 src/ mai n/ webapp/ VEEB- | NF/ web. xmi

100644 src/test/javal conl exanpl e/ MyResour ceTest . j ava
100644 system properties

$ git push heroku master

Counti ng objects: 21, done.

Delta conpression using up to 8 threads.

Conpressi ng objects: 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 OpenJDK 1.8... done

----- > Installing Maven 3.6.3... done

----- > |Installing settings.xnl ... done

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

[ 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

Scanni ng for projects...

--- maven-cl ean-plugin:2.4.1:clean (default-clean) @sinple-hero

--- maven-resources-plugin:2.4.3:resources (default-resources) (
Using 'UTF-8' encoding to copy filtered resources.
skip non existing resourcebDirectory /tnp/build_992cc747-26d6-480

--- maven-conpiler-plugin:2.5.1:conmpile (default-conpile) @sinp
Conpiling 2 source files to /tnp/build_992cc747-26d6-4800-bdbl-a

--- maven-resources-plugin: 2. 4. 3:test Resources (default-testReso
Using ' UTF-8' encoding to copy filtered resources.
skip non existing resourcebDirectory /tnp/build_992cc747-26d6-480

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

--- 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 jakarta.annotation-api-1.2.jar to /tnp/build_992cc747-26
Copying validation-api-1.1.0.Final.jar to /tnp/build_992cc747-26
Copying jakarta.ws.rs-api-2.0.jar to /tnp/build_992cc747-26d6-48
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 asm al | -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 jakarta.inject-2.2.0-b21.jar to /tnp/build_992cc747-26d6
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: Mon Dec 09 19:51:34 UTC 2013
Fi nal Menory: 17M 514M

> Di scovering process types
Procfil e declares types -> web

> Conpil ed slug size: 75.9MB
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----- > 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/eclipse-eedj/
jerseyl/tree/3.0.6/examples] in the Jersey source repository. For off-line browsing, you can aso download
a bundle with al the examples from here [https://repol.maven.org/maven2/org/glassfish/jersey/bundles/
jersey-examples/3.0.6/].
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Chapter 2. Modules and dependencies
2.1. Java SE Compatibility

3.x branch:
» Thisuser guide refers only to version 3 and above of Jersey, its compatibility is described below

e Sinceversion 3.0.0* all Jersey components are compiled with Java SE 1.8 target. It means, that you will
need at least Java SE 1.8 to be able to compile and run your application which uses the latest Jersey
3.x. All modules however are fully compatible with JDK 11 and above. So, it's possible to use JDK
11+ to build your app.

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 Central Maven Repository [https://search.maven.org/]. Jersey is
also being deployed to Sonatype Maven repositories [https://oss.sonatype.org/], which contain aso
Jersey SNAPSHOT versions. In case you would want to test the latest development builds check out
the Sonatype Snapshots Maven repository [https://0ss.sonatype.org/content/repositories/snapshots/org/
glassfish/jersey].

An application that uses Jersey and depends on Jersey modulesisinturn requiredto alsoinclude aset 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 a set
of external Jersey dependencies required to be included 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 developersarelikely 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>
<groupl d>j akarta. ws. rs</ groupl d>
<artifactld>jakarta.ws.rs-api </artifactld>
<versi on>3. 0. 0</ 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>
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<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-servlet</artifactld>
<versi on>3. 0. 6</ 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>
<versi on>3. 0. 6</ ver si on>
<scope>pr ovi ded</ scope>
</ dependency>

2.3.2. 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>
<groupl d>or g. gl assfi sh. j ersey. cont ai ner s</ groupl d>
<artifactld>j ersey-container-servlet</artifactld>
<ver si on>3. 0. 6</ ver si on>
</ dependency>
<!-- Required only when you are using JAX-RS Client -->
<dependency>
<groupl d>org. gl assfi sh. jersey. core</groupl d>
<artifactld>jersey-client</artifactld>
<ver si on>3. 0. 6</ ver si on>
</ dependency>

2.3.3. 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>
<groupl d>or g. gl assfi sh.jersey. core</groupl d>
<artifactld>jersey-client</artifactld>
<versi on>3. 0. 6</ 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>3. 0. 6</ 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>
<versi on>3. 0. 6</ 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>
<versi on>3. 0. 6</ 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 5 and higher, Jersey provides support for programmatic deployment to the following containers:
Grizzly 3 (HTTP and Servlet), JDK Http server, Simple Http server and Jetty Http server (requires
JDK 11+). 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>3. 0. 6</ 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>3. 0. 6</ 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>3. 0. 6</ 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>3. 0. 6</ 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>
<versi on>3. 0. 6</ 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>3. 0. 6</ ver si on>

</ dependency>
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2.4. List of modules

The following 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
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jerseyljersey-client/
dependencies.html]

jersey-common Jersey core common packages
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jerseyljersey-common/
dependencies.html]

jersey-server [https:// |Jersey core server implementation
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jerseyljersey-server/
dependencies.html]

Table2.2. Jersey Containers

Jersey Containers

jersey-container- Grizzly 2 Http Container.
grizzly2-http [https:/
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
container-grizzly2-http/
dependencies.htmi]

jersey-container- Grizzly 2 Servlet Container.
grizzly2-servlet
[https://eclipse-
eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/jersey-container-
grizzly2-servlet/
dependencies.html]

jersey-container- JDK Http Container
jdk-http [https.//
eclipse-eedj.github.io/
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Modules and dependencies

Jersey Containers

jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
container-jdk-http/
dependencies.html]

jersey-container-
jetty-http [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
container-jetty-http/
dependencies.htmi]

Jetty Http Container (for JDK 11+)

jersey-container-
jetty-serviet [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
container-jetty-servlet/
dependencies.html]

Jetty Servlet Container

jersey-container-
netty-http [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
container-netty-http/
dependencies.html]

Netty Http Container.

jersey-container-
servlet [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
container-servlet/
dependencies.html]

Jersey core Servlet 3.x/5.x implementation

jersey-container-
servlet-core [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
container-servlet-core/
dependencies.htmi]

Jersey core Servlet 2.x way implementation with Jakarta EE 9 adjustments

jersey-container-
simple-http [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/

Simple Http Container
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Modules and dependencies

Jersey Containers

jersey/project/jersey-
container-simple-http/
dependencies.html]

jersey-gf-gjb [https:.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
project/jersey-gf-ejb/
dependencies.htmi]

Jersey EJB for GlassFish integration

Table 2.3. Jersey Connectors

Jersey Connectors

jersey-apache-
connector [https./
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
apache-connector/
dependencies.html]

Jersey Client Transport via Apache

jersey-grizzly-
connector [https./
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
grizzly-connector/
dependencies.html]

Jersey Client Transport via Grizzly

jersey-jdk-connector
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
jdk-connector/
dependencies.htmi]

Jersey Client Transport viaJDK connector

jersey-jetty-connector
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
jetty-connector/
dependencies.html]

Jersey Client Transport via Jetty (for JDK 11+)

jersey-netty-connector
[https://eclipse-
eedj.github.io/
jersey.github.io/

Jersey Client Transport via Netty
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Modules and dependencies

Jersey Connectors

project-info/3.0.6/
jersey/project/jersey-
netty-connector/
dependencies.html]

Table2.4. Jersey Media

Jersey Media

jersey-media-jaxb
[https://eclipse-
eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/jersey-media-
jaxb/dependencies.html]

JAX-RS features based upon JAX-B.

jersey-media-json-
binding [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
medi a-j son-binding/
dependencies.html]

Jersey JSON-B support module.

jersey-media-json-
jackson [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
media-j son-jackson/
dependencies.html]

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

jersey-media-json-
jettison [https:.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
media-json-jettison/
dependencies.htmi]

Jersey JSON Jettison entity providers support module.

jersey-media-json-
processing [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
media-j son-processing/
dependencies.html]

Jersey Jakarta JSON Processing entity providers support proxy module.

jersey-media-kryo
[https://eclipse-
eedj.github.io/

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

Jersey Media

jersey.github.io/
project-info/3.0.6/
jersey/project/
jersey-media-kryo/
dependencies.html]

jersey-media-moxy
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
jersey-media-moxy/
dependencies.htmi]

Jersey JSON entity providers support module based on Eclipselink MOXy.

jersey-media-
multipart [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
media-multipart/
dependencies.html]

Jersey Multipart entity providers support module.

jersey-media-sse
[https://eclipse-
eedj.github.io/
jersey.github.io/project-
info/3.0.6/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://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
bean-validation/
dependencies.htmi]

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

jersey-cdilx [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
project/jersey-cdilx/
dependencies.html]

Jersey CDI 1.1 integration

jersey-cdi1x-ban-
custom-hk2-binding
[https://eclipse-

Jersey CDI integration - this module disables custom HK 2 bindings

19



https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-kryo/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-kryo/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-kryo/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-kryo/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-kryo/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-moxy/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-multipart/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-sse/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-sse/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-sse/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-sse/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-sse/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-sse/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-media-sse/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/jersey-bean-validation/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x-ban-custom-hk2-binding/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x-ban-custom-hk2-binding/dependencies.html
https://eclipse-ee4j.github.io/jersey.github.io/project-info/3.0.6/jersey/project/project/jersey-cdi1x-ban-custom-hk2-binding/dependencies.html

Modules and dependencies

Jersey Extensions

eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-cdi1x-ban-
custom-hk2-binding/
dependencies.html]

jersey-cdilx-serviet
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-cdi1x-serviet/
dependencies.htmi]

Jersey CDI 1.x Servlet Support

jersey-cdilx-
transaction [https:/
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/project/jersey-
cdi 1x-transaction/
dependencies.html]

Jersey CDI 1.x Transactional Support

jersey-cdilx-

validation [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/project/jersey-
cdi 1x-validation/
dependencies.html]

Jersey CDI 1.x Bean Validation Support

jersey-declarative-
linking [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
declarative-linking/
dependencies.html]

Jersey support for declarative hyperlinking.

jersey-entity-

filtering [https:/
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
entity-filtering/
dependencies.htmi]

Jersey extension module providing support for Entity Data Filtering.

jersey-metainf-
services [https://
eclipse-eedj.github.io/

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

Jersey Extensions

jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
metainf-services/
dependencies.html]

jersey-mvc [https.//
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/jersey-mvc/
dependencies.htmi]

Jersey extension module providing support for MV C.

jersey-mvc-bean-
validation [https:/
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
mvc-bean-validation/
dependencies.html]

Jersey extension module providing support for Bean Validationin MV C.

jersey-mvc-freemarker
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
mvc-freemarker/
dependencies.html]

Jersey extension module providing support for Freemarker templ ates.

jersey-mvc-jsp [https:.//
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/jersey-mvc-jsp/
dependencies.html]

Jersey extension module providing support for JSP templ ates.

jersey-mvc-mustache
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
mvc-mustache/
dependencies.htmi]

Jersey extension module providing support for Mustache templates.

jersey-proxy-client
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
jersey-proxy-client/
dependencies.html]

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

Jersey Extensions

jersey-rx-client-

guava [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-rx-client-guaval
dependencies.html]

Jersey Reactive Client - Guava (ListenableFuture) provider.

jersey-rx-client-

rxjava [https:.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-rx-client-rxjaval
dependencies.html]

Jersey Reactive Client - RxJava (Observable) provider.

jersey-rx-client-
rxjava2 [https:.//
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/project/jersey-
rx-client-rxjava2/
dependencies.htmi]

Jersey Reactive Client - RxJava2 (Flowable) provider.

jersey-wadl-doclet
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
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://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-weld2-sef/
dependencies.html]

WELD 2.x SE support

Table 2.6. Jersey Test Framework

Jersey Test Framework

container-runner-
maven-plugin [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/

The container runner maven plugin provides means to start and stop a container
(currently Tomcat 10 and Glassfish 6 are supported). To deploy an application to this
container or to repetitively redeploy and test an application in the container.
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Modules and dependencies

Jersey Test Framework

container-runner-
maven-plugin/
dependencies.html]

custom-enforcer-
rules [https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
custom-enforcer-rules/
dependencies.htmi]

Jersey test framework Maven projects

jersey-test-framework-
core [https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
test-framework-core/
dependencies.html]

Jersey Test Framework Core

jersey-test-framework-
provider-bundle
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-bundle/
dependencies.html]

Jersey Test Framework Providers Bundle

jersey-test-framework-
provider-external
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-external/
dependencies.html]

Jersey Test Framework - External container

jersey-test-framework-
provider-grizzly2
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-grizzly2/
dependencies.htmi]

Jersey Test Framework - Grizzly2 container
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Modules and dependencies

Jersey Test Framework

jersey-test-framework-
provider-inmemory
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-inmemory/
dependencies.html]

Jersey Test Framework - InMemory container

jersey-test-framework-
provider-jdk-http
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-jdk-http/
dependencies.html]

Jersey Test Framework - JDK HTTP container

jersey-test-framework-
provider-jetty [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-jetty/
dependencies.htmi]

Jersey Test Framework - Jetty HTTP container

jersey-test-framework-
provider-netty [https:/
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-netty/
dependencies.htmi]

Jersey Test Framework - Netty container

jersey-test-framework-
provider-simple
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-simple/
dependencies.html]

Jersey Test Framework - Simple HTTP container

jersey-test-framework-
util [https://eclipse-

Jersey Test Framework Utils
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Modules and dependencies

Jersey Test Framework

eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jersey-
test-framework-util/
dependencies.html]

meml eak-test-

common [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/

meml eak-test-common/
dependencies.htmi]

Jersey test framework umbrella project

Table2.7. Jersey Test Framework Providers

Jersey Test Framework Providers

jersey-test-framework-
provider-bundle
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-bundle/
dependencies.html]

Jersey Test Framework Providers Bundle

jersey-test-framework-
provider-external
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-external/
dependencies.html]

Jersey Test Framework - External container

jersey-test-framework-
provider-grizzly2
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-grizzly2/
dependencies.htmi]

Jersey Test Framework - Grizzly2 container

jersey-test-framework-
provider-inmemory

Jersey Test Framework - InMemory container
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Modules and dependencies

Jersey Test Framework Providers

[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-inmemory/
dependencies.html]

jersey-test-framework-
provider-jdk-http
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-jdk-http/
dependencies.htmi]

Jersey Test Framework - JDK HTTP container

jersey-test-framework-
provider-jetty [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-jetty/
dependencies.html]

Jersey Test Framework - Jetty HTTP container (for JDK 11+)

jersey-test-framework-
provider-netty [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-netty/
dependencies.html]

Jersey Test Framework - Netty container

jersey-test-framework-
provider-simple
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/project/
jersey-test-framework-
provider-simple/
dependencies.html]

Jersey Test Framework - Simple HTTP container
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Table 2.8. Jersey Glassfish Bundles

Jersey Glassfish Bundles

jersey-gf-gjb [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
project/jersey-gf-eb/
dependencies.htmi]

Jersey EJB for GlassFish integration

Table 2.9. Security

Security

oauthl-client [https.//
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/cauthl-client/
dependencies.html]

Module that adds an OAuth 1 support to Jersey client.

oauthl-server [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/oauthl-server/
dependencies.htmi]

Module that adds an OAuth 1 support to Jersey server

oauthl-signature
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
oauthl-signature/
dependencies.html]

OAuthl signature module

oauth2-client [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/cauth2-client/
dependencies.html]

Module that adds an OAuth 2 support to Jersey client

Table 2.10. Jer sey Examples

Jersey Examples

assemblies [https:/
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/assemblies/
dependencies.html]

Jersey examples shared assembly types.

bookstore-webapp
[https://eclipse-

Jersey MV C Bookstore example.
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Modules and dependencies

Jersey Examples

eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/proj ect/webapp-
example-parent/
bookstore-webapp/
dependencies.html]

cdi-webapp [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
webapp-example-
parent/cdi-webapp/
dependencies.htmi]

Jersey CDI example.

clipboard [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/clipboard/
dependencies.html]

Jersey clipboard example.

clipboard-
programmatic [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/clipboard-
programmatic/
dependencies.html]

Jersey programmatic resource API clipboard example.

declarative-linking
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
declarative-linking/
dependencies.html]

Declarative Hyperlinking - Jersey Sample

entity-filtering [https.//
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/entity-filtering/
dependencies.htmi]

Jersey Entity Data Filtering Example.

entity-filtering-
security [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/entity-

Jersey Entity Data Filtering Security Example.
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Jersey Examples

filtering-security/
dependencies.html]

entity-filtering-
selectable [https:/
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/entity-
filtering-selectable/
dependencies.htmi]

Jersey Entity Data Filtering Selectable Example.

exception-mapping
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
exception-mapping/
dependencies.html]

Jersey example showing exception mappersin action.

freemarker-webapp
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/proj ect/webapp-
example-parent/
freemarker-webapp/
dependencies.html]

Jersey Freemarker example.

groovy [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/groovy/
dependencies.html]

Groovy Jersey

helloworld [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/helloworld/
dependencies.htmi]

Jersey annotated resource class "Hello world" example.

helloworld-benchmark
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
helloworl d-benchmark/
dependencies.html]

Jersey "Hello World" benchmark example.

helloworld-cdi2-
se [https://eclipse-

Jersey "Hello world" example with CDI 2 SE.
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Modules and dependencies

Jersey Examples

eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/helloworld-cdi2-
se/dependencies.html]

helloworld-netty
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
helloworld-netty/
dependencies.htmi]

Jersey "Hello world" example on Netty container.

helloworld-
programmatic [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/helloworld-
programmatic/
dependencies.html]

Jersey programmatic resource APl "Hello world" example.

helloworld-pure-

jax-rs [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
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-webapp
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/proj ect/webapp-
example-parent/
helloworld-webapp/
dependencies.html]

Jersey annotated resource class "Hello world" example.

helloworld-weld
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
helloworld-weld/
dependencies.htmi]

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

http-patch [https:/
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/

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
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Modules and dependencies

Jersey Examples

project/http-patch/
dependencies.html]

http-trace [https.//
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/http-trace/
dependencies.htmi]

Jersey HTTP TRACE support example.

https-clientserver-
grizzly [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/https-
clientserver-grizzly/
dependencies.html]

Jersey HTTPS Client/Server example on Grizzly.

https-server-glassfish
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/webapp-
example-parent/https-
server-glassfish/
dependencies.html]

Jersey HTTPS server on GlassFish example.

java8-webapp [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/webapp-
example-parent/
java8-webapp/
dependencies.html]

Java 8 Types WebApp Example.

jaxb [https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jaxb/
dependencies.htmi]

Jersey JAXB example.

jaxrs-types-injection
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/jaxrs-
types-injection/
dependencies.html]

Jersey JAX-RS typesinjection example.

jersey-gib [https://
eclipse-eedj.github.io/

Jersey Web Application (Servlet) examples parent POM.
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jersey.github.io/
project-info/3.0.6/
jersey/proj ect/webapp-
exampl e-parent/jersey-
€jb/dependencies.html]

json-binding-

webapp [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/json-
binding-webapp/
dependencies.htmi]

Jersey JSON Binding example.

json-jackson [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/json-jackson/
dependencies.html]

Jersey JSON with Jackson example.

json-jettison [https.//
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/

proj ect/j son-jettison/
dependencies.html]

Jersey JSON with Jettison JAXB example.

json-moxy [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/json-moxy/
dependencies.html]

Jersey JSON with MOXy example.

json-processing-
webapp [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/webapp-
exampl e-parent/json-
processing-webapp/
dependencies.htmi]

Jersey Jakarta JSSON Processing example.

json-with-padding
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
json-with-padding/
dependencies.html]

Jersey JSON with Padding example.
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Modules and dependencies

Jersey Examples

managed-beans-
webapp [https:/
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
webapp-example-
parent/managed-
beans-webapp/
dependencies.html]

Jersey Managed Beans Web Application Example.

managed-client
[https://eclipse-
eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/managed-client/
dependencies.html]

Jersey managed client example.

managed-client-
simple-webapp [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/webapp-
example-parent/
managed-client-
simple-webapp/
dependencies.htmi]

Jersey Web Application (Servlet) examples parent POM.

managed-client-
webapp [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
webapp-example-
parent/managed-
client-webapp/
dependencies.htmi]

Jersey managed client web application example.

multi part-webapp
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/proj ect/webapp-
example-parent/

multi part-webapp/
dependencies.html]

Jersey Multipart example.

open-tracing [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/

Jersey OpenTracing example
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Modules and dependencies

Jersey Examples

project/open-tracing/
dependencies.html]

rx-client-webapp
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/webapp-
example-parent/
rx-client-webapp/
dependencies.htmi]

Jersey Reactive Client WebApp Example.

server-async [https:/
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/server-async/
dependencies.html]

Jersey JAX-RS asynchronous server-side example.

server-async-
managed [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/server-
async-managed/
dependencies.html]

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

server-async-
standalone [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/server-
async-standalone/
dependencies.html]

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

server-async-
standal one-client
[https://eclipse-
eedj.github.io/
jersey.github.io/project-
info/3.0.6/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://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/server-

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

Jersey Examples

async-standalone/
server-async-
standal one-webapp/
dependencies.html]

server-sent-events-
jaxrs [https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/server-
sent-events-jaxrs/
dependencies.htmi]

Jersey JAX-RS 2.1/3.0 Server-Sent Events example.

server-sent-events-
jersey [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/server-
sent-events-jersey/
dependencies.html]

Jersey Server-Sent Events example.

servlet3-webapp
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/proj ect/webapp-
example-parent/
servlet3-webapp/
dependencies.html]

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

simple-console
[https://eclipse-
eedj.github.io/
jersey.github.io/project-
info/3.0.6/jersey/
project/simple-consol e/
dependencies.html]

Jersey Simple Console example

sse-item-store-jaxrs-
webapp [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/
webapp-example-
parent/sse-item-
store-jaxrs-webapp/
dependencies.htmi]

Jersey JAX-RS 2.1/3.0 SSE API-based item store example.

Sse-item-store-jersey-
webapp [https:/
eclipse-eedj.github.io/
jersey.github.io/

Jersey SSE API-based item store example.
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Modules and dependencies

Jersey Examples

project-info/3.0.6/
jersey/project/
webapp-example-
parent/sse-item-
store-jersey-webapp/
dependencies.html]

sse-twitter-aggregator
[https://eclipse-
eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/sse-
twitter-aggregator/
dependencies.htmi]

Jersey SSE Twitter Message Aggregator Example.

system-properties-
example [https://
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/project/system-
properties-example/
dependencies.html]

Jersey system properties example.

webapp-example-
parent [https.//
eclipse-eedj.github.io/
jersey.github.io/
project-info/3.0.6/
jersey/proj ect/webapp-
example-parent/
dependencies.html]

Jersey Web Application (Servlet) examples parent POM.

xml-moxy [https://
eclipse-eedj.github.io/
jersey.github.io/project-
info/3.0.6/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 3.0.0 JavaDoc can be found online here [https://github.com/eclipse-eedj/jaxrs-api/apidocs/
index.html].

The JAX-RS 3.0.0 specification draft can be found online here [https://jakarta.ee/specifications/restful -
ws/3.0/jakarta-restful-ws-spec-3.0.pdf].

3.1. Root Resource Classes

Root resource classes are POJOs (Plan Old Java Objects) that are annotated with
@Path [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rg/Path.ntml] have at least one method
annotated with @Path [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rg/Path.html] or a
resource method designator annotation such as @GET [https://jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/r/GET.html], @PUT [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/PUT .html],
@POST [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rPOST .html], @DELETE [https./
jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs'DEL ETE.html]. Resource methods are methods of a
resource class annotated with a resource 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.//repol.maven.org/maven2/org/glassfish/jersey/examples/
helloworld/3.0.6/].

Example 3.1. Smple hello world root resour ce class
package org. gl assfish.jersey. exanpl es. hel | owor| d;

i mport jakarta.ws.rs. CGET;
i mport jakarta.ws.rs. Path;
i mport jakarta.ws.rs.Produces;

@at h("hel | owor | d")
public class Hell owrl dResource {
public static final String CLI CHED MESSAGE = "Hello World!'";

O©CoO~NOUILE, WNPE

10

11 @=ET

12 @roduces("text/plain")

13 public String getHello() {
14 return CLI CHED MESSAGE;
15 }

16 }

Let'slook at some of the JAX-RS annotations used in this example.
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JAX-RS Application,
Resources and Sub-Resources

3.1.1. @Path

The @Path [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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.
Thisis an extremely simple use of the @Path [ https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/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 [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakarta/ws/rs/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: htt p://
exanpl e. confusers/ Gl il eo

To obtain the value of the username variable the @PathParam [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakarta/ws/rs/PathParam.html] may be used on method parameter of a request method, for
example:

Example 3.2. Specifying URI path parameter

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

3

4 @ET

5 @roduces("text/xm")

6 public String getUser(@athParan{"usernane") String userNane) {
7 c.

8 }

9}

If it is required that a user name must only consist of lower and upper case numeric characters then it is
possibleto 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 apha numeric characters and the underscore character. If a user name
does not match that a404 (Not Found) response will occur.

A @Path [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html] value may or may not
begin with a '/, it makes no difference. Likewise, by default, a @Path [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakarta/ws/rs/Path.html] value may or may not end in a'/', it makes no difference, and thus
request URLs that end or do not end in a'/* will both be matched.

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

@GET  [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rGET .html], @PUT  [https.//
jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/r/PUT.html], @POST  [https.//jakartaee.github.io/

38


https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/PathParam.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/PathParam.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/PathParam.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/GET.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/GET.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/PUT.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/PUT.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/PUT.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/POST.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/POST.html

JAX-RS Application,
Resources and Sub-Resources

3.1.3.

rest/apidocs/3.0.0/jakartalws/rs'POST .html], @DELETE [https:.//jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rSDELETE.html] and @HEAD [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/
HEAD.html] are resource 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 processHTTP
GET requests. The behavior of aresource is determined by which of the HTTP methods the resource is
responding to.

Thefollowing exampleisan 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 @uUr
2 public Response putContainer() {

3 System out. println("PUT CONTAINER " + container);
4
5 URI uri = urilnfo. get Absol ut ePat h();
6 Contai 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 ore. MB. 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 runtime will 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 [https.//javaee.github.io/wadl/]
document. See wadl section for more information.

@Produces

The @Produces [https://jakartaee.github.io/rest/api docs/3.0.0/jakarta/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 [https:.//jakartage.github.io/rest/apidocs/3.0.0/jakarta/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 @prat h("/ nyResource")

2 @roduces("text/plain")

3 public class SoneResource {

@ET

public String doGet AsPl ai nText () {

~No orbh

}
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8

9 @ET

10 @r oduces("text/htm ")

11 public String doGet AsH M () {
12

13 }

14 }

The doGet AsPl ai nText method defaults to the MIME type of the @Produces [https://
jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Produces.html]  annotation at the class level.
The doGet AsHt ml  method's @Produces [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/
rs/Produces.html] annotation overrides the class-level @Produces [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakarta/ws/rs/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 media type may be declared in the same @Produces [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakarta/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 -

5}

The doGet AsXm O 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 C.

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 [https./
jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/core/M ediaType.html].
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3.1.4. @Consumes

The @Consumes [https.//jakartaee.github.io/rest/apidocs/3.0.0/j akarta/ws/rs/Consumes.html] annotation
isused to specify the MIME mediatypes of representationsthat can be consumed by aresource. The above
example can be modified to set the cliched message as follows:

Example 3.7. Specifying input MIME type

1 @0OCsT

2 @onsunes("text/plain")

3 public void postCichedMessage(String nmessage) {
4 /1l Store the nmessage

5}

In this example, the Java method will consume representations identified by the MIME media type "text/
plain”. Notice that 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 [https:.//jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/Consumes.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 [ https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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 [https:.//
jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/PathParam.html] to extract a path parameter from the
path component of the request URL that matched the path declared in @Path [https.//jakartaee.github.io/
rest/apidocs/3.0.0/jakartalws/rg/Path.html].

@QueryParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/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 snpot h(

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

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

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

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

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

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

If a query parameter "step” exists in the query component of the request URI then the "step” value will
be extracted and parsed as a 32 hit signed integer and assigned to the step method parameter. If "step”
does not exist then adefault value of 2, as declared in the @DefaultV alue [ https://jakartaee.github.io/rest/
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apidocs/3.0.0/jakartalws/rs/DefaultV alue.html] annotation, will be assigned to the step method parameter.
If the "step” value cannot be parsed as a 32 bit signed integer then aHTTP 404 (Not Found) response is
returned. User defined Javatypes such as Col or Par ammay be used, which asimplemented asfollows:

Example 3.9. Custom Java type for consuming request parameters

1 public class Col or Param ext ends Col or {

2

3 public Col orParam(String s) {

4 super (get RGB(s));

5 }

6

7 private static int getR@(String s) {

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

9 try {

10 Color ¢ = Col or.decode("0x" + s.substring(1));
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 genera the Javatype of the method parameter may:

1

2.

3.

Be a primitive type;
Have a constructor that acceptsasingle St r i ng argument;

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));

. Havearegisteredimplementationof j akart a. ws. rs. ext. Par amConvert er Provi der JAX-
RS extension SPI that returnsaj akart a. ws. rs. ext . Par amConvert er instance capable of a
"from string" conversion for the type. or

. BeLi 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 [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/DefaultVaue.html] is
not used in conjunction with @QueryParam [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/
QueryParam.html] and the query parameter is not present in the request then value will be an empty
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collection forLi st , Set or Sort edSet, nul | for other object types, and the Java-defined default for
primitive types.

The @PathParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/PathParam.html] and the
other parameter-based annotations, @MatrixParam [https://jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rs/MatrixParam.html], @HeaderParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartal
ws/rs/HeaderParam.html], @CookieParam  [https:/jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/
rs/CookieParam.html], @FormParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/
FormParam.html] obey the same rules as @QueryParam [https://jakartaee.qgithub.io/rest/apidocs/3.0.0/
jakartalws/rs/QueryParam.html]. @MatrixParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartal
ws/rsMatrixParam.html] ~ extracts information from URL path segments. @HeaderParam
[https://jakartaee.github.io/rest/api docy/3.0.0/j akarta/ws/rs/HeaderParam.html] extracts information from
the HTTP headers. @CookieParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/
CookieParam.html] extracts information from the cookies declared in cookie related HTTP headers.

@FormParam [https://jakartaee.github.io/rest/apidocy/3.0.0/jakartalws/rs/FormParam.html] is dlightly
specia because it extracts information from a request representation that is of the MIME media type
"appl i cation/x-ww«+ form 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 @0sT

2 @onsumes("application/ x-wwformurl encoded")

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

5

}

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(@ontext 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 [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html] can
be used to obtain contextual Javatypes related to the request or response.

Because form parameters (unlike others) are part of the message entity, it is possible to do the following:
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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 [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/
Context.html] annotation.

Another kind of injection is the @BeanParam [https:.//jakartaee.github.io/rest/apidocs/3.0.0/jakartal
ws/rg/BeanParam.html] which alows to inject the parameters described above into a single
bean. A bean annotated with @BeanParam [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/
rs/BeanParam.html] containing any fields and appropriate * par am annotation(like @PathParam
[https://jakartaee.github.io/rest/api docs/3.0.0/jakarta/ws/rs/PathParam.html]) will be initialized with
corresponding request values in expected way as if these fields were in the resource class. Then instead
of injecting request values like path param into a constructor parameters or class fields the @BeanParam
[https://jakartaee.github.io/rest/api docs/3.0.0/jakarta/ws/rs/BeanParam.html] can be used to inject such a
bean into aresource or resource method. The @BeanParam [https://jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rs/BeanParam.html] is used this way to aggregate more request parameters into a single bean.

Example 3.14. Example of the bean which will be used as @BeanParam [https:.//
jakartaee.github.io/r est/apidocs/3.0.0/jakar ta/ws/r BeanPar am.html]

1 public class MyBeanParam {
2 @Pat hPar an( " p")
3 private String pathParam
4
5 @t ri xParanm("m")
6 @ncoded
7 @ef aul t Val ue("default")
8 private String matri xParam
9
10 @1eader Par an( " 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 pathParam
21 }
22
23 }

Example 3.15. I njection of MyBeanParam as a method parameter:

1 @0sT
2 public void post(@eanParam MyBeanPar am beanParam String entity) {
3 final String pathParam = beanParam get Pat hParam(); // contains injected pa
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4
5}

The example shows aggregation of injections @PathParam [https:.//jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rs/PathParam.html], @QueryParam [https./jakartaee.github.io/rest/apidocs/3.0.0/jakartal
ws/rs/QueryParam.html]  @MatrixParam  [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/
MatrixParam.html] and @HeaderParam [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/
HeaderParam.html] into one single bean. Therulesfor injections inside the bean are the same as described
above for these injections. The @DefaultValue [https.//jakartage.github.io/rest/apidocs/3.0.0/jakarta/ws/
rs/DefaultValue.html] is used to define the default value for matrix parameter matrixParam. Also the
@Encoded [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Encoded.html] annotation has the
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 [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/BeanParam.html] can contain
al parameters injections (@PathParam [https://jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rs/PathParam.html], @QueryParam [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakartal
ws/rs/QueryParam.html],  @MatrixParam  [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/
rs/MatrixParam.html], @HeaderParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/
r/HeaderParam.html], @CookieParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/
rs/CookieParam.html], @FormParam [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/
FormParam.html]). 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. I njection of mor e beansinto one resour ce methods:

1 @GCsT

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

4 /'l beanPar am get Pat hPar an{) == pat hPar am

5

6}

3.3. Sub-resources

@Path [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/Path.html] may be used on classes and
such classes are referred to as root resource classes. @Path [https:.//jakartage.github.io/rest/apidocs/3.0.0/
jakartalws/rg/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 [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html] may be used
is on resource methods and such methods are referred to as sub-resour ce 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() { ... }
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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")
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(@vathParam("printerid*) String printerld) ({
31}

If the path of the request URL is "printers' then the resource methods not annotated with @Path
[https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/Path.html] will be selected. If the request path
of the request URL is "printersg/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 method
get Li st OF Print ers. So, in this example hierarchical matching on the path of the request URL is
performed.

The second way @Path [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rg/Path.html] may be
used is on methods not annotated with resource method designators such as @GET [https./
jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/r/GET.html] or @POST [https://jakartaee.github.io/
rest/apidocs/3.0.0/jakarta/ws/rs/POST .html]. Such methods are referred to as sub-resource locators. The
following example 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 ItenmResource {
@ontext Urilnfo urilnfo;

3
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 }

46

P


https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/Path.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/GET.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/GET.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/GET.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/POST.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/POST.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/POST.html

JAX-RS Application,
Resources and Sub-Resources

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,
25 byte[] in) {

26

27 }

28 }

The root resource class |tenResource contains the sub-resource locator method
get | t emCont ent Resour ce that returns a new resource class. If the path of the request URL
is "item/content” then first of al the root resource will be matched, then the sub-resource locator
will be matched and invoked, which returns an instance of the | t entCont ent Resour ce resource
class. Sub-resource locators enable reuse of resource classes. A method can be annotated with the
@Path [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rg/Path.html] annotation with empty path
(@ath("/") or@at 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 swith empty path

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

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

}

O~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 W
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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
instanceis. If it isrequired 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

i mport jakarta.inject.Singleton;

@ath("/iten')
public class ItenmResource {
@at h("content")
public d ass<ltenContent Si ngl et onResour ce> get |t enCont ent Resource() ({
return ItenCont entSi ngl et onResour ce. cl ass;

}

©CoOoO~NOOOUTA, WNPE

}
10
11 @i ngl eton
12 public class ItenmContentSingl etonResource {
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 resource is created
for each request. Inthisexamplethej akar t a. i nj ect . Si ngl et on annotation saysthat 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("/itent)
public class ItenmResource {

@at h("content")
public Resource getltenmContent Resource() {
return Resource.from(|ltenContentSi ngl et onResour ce. cl ass);

}

QOWoo~NOOOUTA~,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 programmatic 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
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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 [https://
jakartaee.github.io/rest/api docs/3.0.0/jakarta/ws/rs/core/Application.html].

Jersey supports two further life-cycles using Jersey specific annotations.

Table 3.1. Resour ce scopes

Scope AnnotatiopAnnotation full class|Description
name

Reguest | @RequestSompethssfish.jersey.probesaiunt difetyle (epiSoebechen 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 reguest
processing, aways the same instance will be used. This
can happen when a resource is a sub resource and is
returned more times during the matching. In this situation
only oneinstance will serve the requests.

Per- @PerL ookugrg.glassfish.hk2.api. Rér_thokigeope the resource instance is created every time
lookup it is needed for the processing even it handles the same
scope request.

Singleton | @Singletorjakarta.inject.Singletonin 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 using the
instance of Application [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakartalws/rs/core/Application.ntml].  You
can aso creste singletons by registering singleton
instancesinto Application [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakartalws/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")
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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
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 MSingl 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 [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/
core/Context.html] annotation. The following example shows injection of proxies into the singleton
resource class.

50


https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html

JAX-RS Application,
Resources and Sub-Resources

Example 3.25. I njection of proxiesinto singleton

1 @rat h("resource")

2 @i ngl eton

3 public static class MySingl 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) {
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 [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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 @prat h("resource")

2 public static class SummaryOf | nj ecti onsResource {
@uer yPar an{ " query")

String param // injection into a class field

~NOo o hWw

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

10 return "query param " + param

11 }

12

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

14 public O ass<SubResource> subResourcelLocat or ( @uer yParan("query") String s
15 /1 injection into a sub resource | ocator paraneter

16 return SubResource. cl ass;

17 }

18

19 public SummaryCOf | nj ecti onsResour ce( @uer yParam("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 [https://jakartage.github.io/rest/apidocs/3.0.0/jakarta/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 [https:./jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rs/core/Context.html]. Chapter "Context" in the JAX-RS specification presents all the standard
JAX-RS Javatypesthat may be used with @Context [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/
ws/rs/core/Context.html].

When deploying a JAX-RS application using servlet then ServletConfig [https://jakarta.ee/specifications/
servlet/5.0/apidocs/jakarta/servlet/ServietConfig.html], ServietContext [https:/jakarta.ee/specifications/
servlet/5.0/apidocs/jakarta/servlet/ServletContext.html], HttpServletRequest [https://jakarta.ee/
specifications/servlet/5.0/api docgjakarta/servlet/http/HttpServl etRequest.html] and HttpServletResponse
[https://jakarta.ee/specifications/servlet/5.0/apidocs/j akarta/serviet/http/HttpServietResponse.html]  are
available using @Context [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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 resource classes can also be constructed using the
programmatic resource builder api. See resource builder section for more information.

52


https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/FormParam.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/FormParam.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/ServletConfig.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/ServletConfig.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/ServletConfig.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/ServletContext.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/ServletContext.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/ServletContext.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/http/HttpServletRequest.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/http/HttpServletRequest.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/http/HttpServletRequest.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/http/HttpServletResponse.html
https://jakarta.ee/specifications/servlet/5.0/apidocs/jakarta/servlet/http/HttpServletResponse.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Context.html

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 JavalJakarta EE servers. Jersey applications can also run in
an OSGi runtime. The way how the application is published depends on whether the application shall run
in 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 runs in plain Java SE 8 or higher runtime.

4.2. JAX-RS Application Model

JAX-RS provides a deployment agnostic abstract class Application [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakarta/ws/rs/core/ Application.html] for declaring root resource and provider classes, and
root resource and provider singleton instances. A Web service may extend thisclassto declareroot 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://eclipse-eedj.github.io/jersey.github.io/
apidocs/3.0.6/jersey/org/glassfish/jersey/server/ResourceConfig.html] - Jersey's own implementations of
Appl i cation class. This class can either be directly 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 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 3.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 [https://jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rs/core/Feature.html]s using their Appl i cation subclass. For a few 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 [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/
server/wadl/Wadl Feature.html] - enables WADL processing.

* UriConnegFilter [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/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

e CommonProperties. FEATURE_AUTO_DISCOVERY_DISABLE [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/
CommonProperties.htm#FEATURE_AUTO_DISCOVERY _DISABLE]

When set, disables auto discovery globally on client/server.

e CommonProperties.JSON_PROCESSING_FEATURE_DISABLE [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/
CommonProperties.html#JSON_PROCESSING_FEATURE_DISABLE]

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

e CommonPropertiesMOXY _JSON_FEATURE_DISABLE [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/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://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/
jersey/org/glassfish/jersey/client/ClientProperties.html]/ServerProperties  [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/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 aways looks for these auto discoverable
features even if the service loading is disabled

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

» AsyncCont ext Del egat ePr ovi der (server/Servlet)

55


https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#FEATURE_AUTO_DISCOVERY_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#FEATURE_AUTO_DISCOVERY_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#FEATURE_AUTO_DISCOVERY_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#FEATURE_AUTO_DISCOVERY_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#JSON_PROCESSING_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#JSON_PROCESSING_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#JSON_PROCESSING_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#JSON_PROCESSING_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#MOXY_JSON_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#MOXY_JSON_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#MOXY_JSON_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/CommonProperties.html#MOXY_JSON_FEATURE_DISABLE
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/ClientProperties.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/ClientProperties.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/ClientProperties.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/server/ServerProperties.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/server/ServerProperties.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/server/ServerProperties.html

Application Deployment
and Runtime Environments

List of additional SPIs recognized by Jersey in case the net ai nf - servi ces
moduleison the classpath

» MessageBodyReader (server, client)
e MessageBodyW it er (server, client)
* Excepti onMapper (server, client)

Since it is possible to configure al SPI implementation classes or instances manualy in your
Appl i cat i 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.//eclipse-
eedj.github.io/jersey.github.io/apidocs/3.0.6/j ersey/org/glassfish/jersey/

CommonProperties htmI#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://eclipse-
eedj.github.io/jersey.github.io/apidocs/3.0.6/j ersey/org/glassfish/jersey/client/
ClientProperties.html#METAINF_SERVICES_LOOKUP_DISABLE]/
ServerPropertiesMETAINF_SERVICES LOOKUP DISABLE [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/server/
ServerProperties.htmi#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
manualy  registers  implementations of  different JAX-RS and Jersey  provider
types (ContainerRequestFilter  [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/container/
ContainerRequestFilter.html], Feature [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/
Feature.ntml], ComponentProvider [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/
org/glassfish/jersey/server/spi/ComponentProvider.html] and  ContainerProvider  [https://eclipse-
eedj.github.io/jersey.github.io/apidocs/3.0.6/j ersey/org/glassfish/jersey/server/spi/
ContainerProvider.html]):

Example 4.3. Registering SPI implementations using Resour ceConfig

OO, WNBE

ResourceConfi g resourceConfig = new ResourceConfi g( MResource. cl ass);

resourceConfig.register(org.glassfish.jersey.server.filter.Ui ConnegFilter.cla
resourceConfig.register(org.glassfish.jersey.server.validation. ValidationFeatu
resourceConfig.register(org.glassfish.jersey.server. spring. Spri ngConponent Pr ov
resourceConfig.register(org.glassfish.jersey.grizzly2. httpserver.GizzlyHttpCo
resourceConfig. property(ServerProperties. METAI NF_SERVI CES LOOKUP_DI SABLE, true

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

1
2
3
4
5

public class MyApplication extends ResourceConfig {
public MyApplication() {

regi ster(org.glassfish.jersey.server.filter.Uri ConnegFilter.class);
regi ster(org.glassfish.jersey.server.validation.ValidationFeature.clas
regi ster(org.glassfish.jersey.server.spring. Spri ngConponent Provi der. cl
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property(ServerProperties. METAl NF_SERVI CES_LOOKUP_DI SABLE,
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}

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 jersey-container-jdk-http contaner extenson module. Instead of
creating the HtpServer [http://docs. oracl e.com javase/ 6/ docs/jre/
api / net/ httpserver/spec/ conf sun/ net/ httpserver/ HtpServer. htm] instance
directly, use the createHttpServer() method of JdkHttpServerFactory
[https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/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

regi ster(org.glassfish.jersey.grizzly2. httpserver.GizzlyHttpContai ner

true);

1 URl baseUi = UriBuilder.fromJi("http://localhost/").port(9998).buil d();

2 ResourceConfig config = new ResourceConfi g(M/Resource. cl ass);
3 HtpServer server = JdkHttpServerFactory. createHtpServer(baseUri,

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>3. 0. 6</ ver si on>

</ dependency>

4.5.1.2. Grizzly HTTP Server

Grizzly [https:.//javaee.github.io/grizzly/] is a multi-protocol framework built on top of Java NIO
[http://docs.oracle.com/javase/6/docs/api/javalnio/package-summary.html]. GrizzZly aims 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
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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
of Grizzly Request into singleton (by default) JAX-RS / Jersey providers is only possible via
jakarta.inject. Provider instance. (Grizzly Response does not suffer the same restriction.)

Example 4.6. Using Jersey with Grizzly HTTP Server

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

The container extension module dependency to be added is:

<dependency>
<groupl d>org. gl assfi sh.jersey. contai ners</groupl d>
<artifactld>j ersey-container-grizzly2-http</artifactld>
<ver si on>3. 0. 6</ 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 alows developers to create a HTTP
server instance and embed it within an application. Again, creating the server instance is achieved by
calling afactory method from thej 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 npl ef ramewor k. htt p. Request and org. si npl ef ranewor 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 eContai nerFactory. create(baseUri, config);

The necessary container extension module dependency in this case is:

<dependency>
<groupl d>or g. gl assfi sh. j ersey. cont ai ner s</ groupl d>
<artifactld>j ersey-container-sinple-http</artifactld>
<versi on>3. 0. 6</ versi on>

</ dependency>

Note

Simple framework 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 ook 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
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when using a Servlet-based deployment model, which is extensively described later in our Section 4.7,
“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
jakarta.inject. Provider instance. (Jetty Response does not suffer the same restriction.)

Example 4.8. Using Jer sey with Jetty HTTP Server
1 URI baseUri = UriBuilder.fromJri("http://1ocal host/").port(9998).build();
2 ResourceConfig config = new ResourceConfi g(M/Resour ce. cl ass);

3 Server server = JettyH tpContainerFactory. createServer(baseUi, config);

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

1 <dependency>

2 <groupl d>or g. gl assfi sh. j ersey. cont ai ner s</ groupl d>

3 <artifactld>jersey-container-jetty-http</artifactld>
4 <versi on>3. 0. 6</ 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.

4.5.1.5. Netty HTTP Server
Netty isaNIO client server framework which enables quick and easy devel opment of network applications

such as protocol servers and clients. Jersey supports Netty as a container and as a client connector - this
chapter will present how to use the container.

Example 4.9. Using Jersey with Netty HTTP Server
1 URI baseUri = UriBuilder.fromJri("http://1ocal host/").port(9998).build();
2 ResourceConfig resourceConfig = new ResourceConfi g(Hell oWwrl dResour ce. cl ass);
3 Channel server = NettyHttpContai nerProvider.createServer(baseUri, resourceConf

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

1 <dependency>

2 <groupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>

3 <artifactld>jersey-container-netty-http</artifactld>
4 <versi on>3. 0. 6</ ver si on>

5 </ dependency>

Note

Netty HTTP container does not support deployment on context paths other than root path ("/ ™).
Non-root context path isignored during deployment.
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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. get |l 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 API version
supported by the Servlet container. Following sections describe these optionsin detail.

4.7.1. Servlet 2.x way

Jersey integrates with any Servlet containers supporting at least Servlet 2.5 specification. Running on a
Servlet container that supports Servliet API 5.0 it's required to adjust this approach to jakartified Serviet
API. This includes Jakarta EE 9 namespaces which is applied since the 5.x Servlet APl version. In this
section we will focus on the basic deployment models available in any Servlet 2.5 container.

Using Servlet 2.x way, you haveto explicitly declare the Jersey container Servletinyour Web application's
web. xm deployment descriptor file.

Example 4.10. Hooking up Jersey as a Servlet

1 <web-app>

2 <servl et >

3 <servl et - name>MyAppl i cat i on</ ser vl et - name>
4 <servl et-class>org. gl assfish.jersey.servl et. Servl et Con
5 <init-paranp

6 C

7 </init-paranp

8 </servl et>

9 C

10 <servl et - mappi ng>

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

13 </ servl et - mappi ng>

14 C

15 </ web- app>

Alternatively, you can register Jersey container as afilter:

Example 4.11. Hooking up Jersey asa Servlet Filter

1 <web-app>
2 <filter>
3 <filter-name>M/Application</filter-name>
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4 <filter-class>org. gl assfish.jersey.servlet. Servl et Cont
5 <init-paranp
6 C
7 </init-paranp
8 </filter>
9 C
10 <filter-mappi ng>
11 <filter-name>M/Application</filter-name>
12 <url -pattern>/ nyApp/ *</url -pattern>
13 </filter-nmppi ng>
14 C
15 </ web- app>
I mportant

Since pure Servlet 2x way deployment does not provide a way how to
programmatically read the filter mappings in order to make application with
filter work correctly, the context path of the app needs to be defined using
init parameter jersey.config.servliet.filter.contextPath for jersey-
cont ai ner-servl et-core.Orjersey-contai ner-servl et shall beused.

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 [https.//jakartace.github.io/rest/apidocs/3.0.0/jakarta/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 akart a. ws. rs. Appl i cati on [sic] asfollows:

Example 4.12. Configuring Jersey container Servilet or Filter to use custom
Appl i cati on subclass

1 <init-parane

2 <par am nane>j akarta.ws.rs. Appl i cati on</ param nane>
3 <par am val ue>org. 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
jakarta.ws.rs. Application and not jakarta.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:
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Example 4.13. Configuring Jersey container Servlet or Filter to use package
scanning

1 <init-paranp

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

4 org. foo. nyresour ces, org. bar. ot herresour ces

5 </ param val ue>

6 </init-paranp

7 <init-paranp

8 <par ant nane>j er sey. confi g. server. provi der. scanni ng
9 <par ant val ue>f al se</ param val ue>

0 </init-paranp

1

Jersey will automatically discover the resources and providers in the selected packages. You
can aso decide whether Jersey should recursively scan aso sub-packages by setting the
j ersey. config.server. provider.scanni ng. 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. provider. cl assnamnes initialization parameter.

Example 4.14. Configuring Jer sey container Servlet or Filter to usealist of classes

1 <init-paranp

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

4 org. foo. nyresour ces. MyDogResour ce,

5 org. bar . ot herresources. MyCat Resour ce

6 </ param val ue>

7 </init-paranp

Note

All of the techniques that have been described in this section also apply to Servlet containers that
support Servlet API 5.0 with jakartified adjustments. Newer Servlet specifications only give you
additional features, deployment options and more flexibility.

4.7.2. Servlet 5.x Container

4.7.2.1. Descriptor-less deployment

There are multiple deployment options in the Servlet 5.0 container for a JAX-RS application
defined by implementing a custom Application [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/
rs/core/Application.html] subclass. For simple deployments, no web. xnl is necessary at all. Instead,
an @ApplicationPath [https./jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/ApplicationPath.html]
annotation can be used to annotate the custom Application [https://jakartaee.github.io/rest/apidocs/3.0.0/
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jakartalws/rs/core/Application.ntml] subclass and define the base application URI for al JAX-RS
resources configured in the application:

Example 4.15. Deployment of a JAX-RS application using @\pp! i cati onPat h
with Servlet 5.0

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.//eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/
jersey/org/glassfish/jersey/server/ResourceConfig.htmi] APl documentation for more details.

In case you are not providing web. xnml 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/pluging/maven-war-plugin/
war-mojo.html#failOnMissingWebXml] configuration property tof al se inyour project pom xmni file:

Example 4.16. 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-plugin</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>

10 </ pl ugi n>

11

12 </ pl ug| ns>
4.7.2.2. Deployment using web. xm descriptor

Another Servlet 5.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 specifies that a fully qualified name of the class that implements Application [https./
jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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 4.17. Deployment of a JAX-RS application using web. xm with Servlet
5.0

1 <web-app>

63


https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Application.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://eclipse-ee4j.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/server/ResourceConfig.html
http://maven.apache.org/plugins/maven-war-plugin/war-mojo.html#failOnMissingWebXml
http://maven.apache.org/plugins/maven-war-plugin/war-mojo.html#failOnMissingWebXml
http://maven.apache.org/plugins/maven-war-plugin/war-mojo.html#failOnMissingWebXml
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Application.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Application.html
https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/Application.html

Application Deployment
and Runtime Environments

<servl et >
<servl et - nanme>or g. f 0o. rest. MyAppl i cati on</ servl et - nane>
</servlet>

<servl et - mappi ng>
<servl et - nanme>or g. f 0o. rest. MyAppl i cati on</ servl et - nane>
<url -pattern>/resources</url-pattern>

</ servl et - mappi ng>

©CoOoO~NOOOTPA,WN

10 .
11 </ web-app>

Note that the <ser vl et - cl ass> element is omitted from the Servlet declaration. This is a correct
declaration utilizing the Servlet 5.0 extension mechanism described in detail inthe Section 4.7.2.3, “ Servlet
Pluggability Mechanism” section. Also notethat <ser vl et - mappi ng> isusedinthe exampleto define
the base resource URI.

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 SPI hooks that enable web frameworks to register themselves in the Servlet
container or customize the Servlet container deployment process in 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 itsnametoj akarta. ws. rs. core. Appl i cati on. The web application
path will be scanned and all the root resource classes (the classes annotated with @Path [https./
jakartaee.github.io/rest/api docs/3.0.0/jakarta/ws/rs/Path.html] annotation) aswell asany providersthat are
annotated with @Provider [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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 akarta.ws.rs. core. Appl i cati on Servlet:

Example 4.18. web. xm of a JAX-RS application without an Appl i cati on

subclass
1 <web-app version="5.0"
2 xm ns="https://jakarta.ee/ xm /ns/jakart aee”
3 xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" >
4
5 <l-- Servlet declaration can be onmtted in which case
6 it would be automatically added by Jersey -->
7 <servl et>
8 <servl et - name>j akarta. ws.rs. core. Appl i cati on</servl et - nane>
9 </servlet>
10
11 <servl et - mappi ng>
12 <servl et - name>j akarta. ws.rs. core. Appl i cati on</servl et - nane>
13 <url -pattern>/nyresources/*</url-pattern>
14 </ servl et - mappi ng>
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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 initidlization parameter
jakarta.ws. rs. Application whose vaue is the fully qualified name of the Appl i cati on
subclass, Jersey does not perform any additional stepsin such case.

If no such Servlet is defined to handle the custom Appl i cat i on subclass, Jersey dynamically adds a
Servlet with afully qualified name equal to the name of the provided Appl i cat i on subclass. To define
the mapping for the added Servlet, you can either annotate the custom Appl i cat i on subclass with
an @ApplicationPath [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/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 4.19.
1 <web-app version="5.0"
2 xm ns="https://jakarta. ee/ xnl /ns/jakart aee"
3 xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >
4
5 <l-- Servlet declaration can be onitted in which case
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 onmtted 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 - name>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.
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Table 4.1. Servlet 3 Pluggability Overview

Condition Jersey action Servlet Name web. xm

No Appl i cation Adds Servlet jakarta.ws. rs. core. /SapVletcragppng is required

subclass

Appl i cati on 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 Cont ai ner [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/servlet/

Ser vl et Cont ai ner. ht m ] implementation of Servlet and Servlet Filter API tointegratewith Servlet
containers. As any Jakartified JAX-RS runtime (JAX-RS spec 3.0), Jersey provides support for Servlet
containers that support Servlet specification version 5.0 or higher is required.

When deploying to a Servlet container, Jersey application is typically packaged asa. war file. Aswith
any other Servlet application, JAX-RS application classesare packaged in \EB- | NF/ cl asses or WEB-
I NF/ 1'i b and required application libraries arelocated in WEB- | NF/ | i b. For more details, please refer
to the Servlet Specification (Servlet 5 spec [https.//jakarta.ee/specifications/serviet/5.0/).

Jersey provides two Servlet modules. The first module is the Jersey core Servlet module that provides the
core Servlet integration support and is required in any Servlet 5 or higher container:

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

To support additional Servlet 5.x deployment modes and asynchronous JAX-RS resource programming
model, an additional Jersey moduleis required:

<dependency>
<groupl d>or g. gl assfi sh. j ersey. cont ai ner s</ groupl d>
<artifactld>j ersey-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. xmi ) and can use
the @\ppl i cat i onPat h annotation, as described in ??? section.

4.8. Jakarta EE Platform

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

Jersey supports the use of Jakarta 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 @ET

14 @r oduces("text/plain")

15 @ nt erceptors(Myl nterceptor. cl ass)

16 public String getlt() {

17 return "H managed bean!";

18 }

19 }

4.8.2. 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 Javal/Jakarta EE compliant AS container. In Jersey version 2.15,
container agnostic CDI support was introduced. This feature allows 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
JavalJakarta EE application container could be found in Chapter 25, Jersey CDI Container Agnostic
Support.
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4.8.3. 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 local 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. xm ). 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:

1 @ocal
2 public interface Local Ej b {
3 @EET
4 @r oduces("text/plain")
5 public String getlt();
6}
7
8 @t atel ess
9 @ath("/statel ess")
10 public class Statel esskj bResource inmplenents Local Ef b {
11 @verride
12 public String getlt() {
13 return "H Statel ess!™;
14 }
15 }
Note

Please note that Jersey currently does not support deployment of JAX-RS applications packaged
as standalone EJB modules (gjb-jars). To use EJBs as JAX-RS resources, the EIJBs 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. Jakarta 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 dependenciesto your 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 alows injecting Jersey specific types into CDI enabled JAX-RS
components using the @ akarta.inject.|nject annotation. This covers aso custom HK2
bindings, that are configured as part of Jersey application. The feature specifically enables usage 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://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/
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glassfish/jersey/ext/cdi 1x/spi/Hk2CustomBoundTypesProvider.htmi], 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

For now Oracle WebL ogic Server does not support Jakartified Jersey 3.x deployment (for deployment of
prior versions of Jersey please refer to corresponding manual/user guide)

In 10.3.x, a set of pre-built shared libraries were delivered with WebL ogic Server to support Jersey 1.9
and 1.1.5.1 Java API for RESTful Web Services (JAX-RS) Reference Implementations (RIs). In 12.2.x,
WebL ogic Server supports Jersey 2.21.x (JAX-RS 2.0 RI) by default. To use the pre-built shared libraries
of 10.3.x, you needed to register them with the WebLogic Server instance, and modify the web.xml
and weblogic.xml deployment descriptors to use the Jersey servlet and reference the shared libraries,
respectively. In12.2.x, asWebL ogic Server supports Jersey 2.21.x (JAX-RS 2.0 RI) by default, registration
as a shared library with WebL ogic Server is no longer required. Please read through the Upgrading
a 10.3.x RESTful Web Service (JAX-RS) to 12.2.x [https://docs.oracle.com/middleware/12213/wls/
WLUPG/upgrade ws.htm#WLUPG331]

4.8.4.3. Other Application Servers

Third party JavalJakarta 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.

4.9. OSGI

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)
* HTTP Service

WAB isin fact just an OSGified WAR archive. HTTP Service feature alows you to publish Jakarta 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/eclipse-eedj/jersey/tree/3.0.6/exampl es/osgi-hel loworl d-webapp]
» HTTP Service example [https://github.com/eclipse-eedj/jersey/tree/3.0.6/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 aso include a readme file containing
instructions how to manually run the example applications using Apache Felix [https.//felix.apache.org/]
framework.
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4.9.1.

The rest of the chapter describes how to run the above mentioned examples on GlassFish 6 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 4.20.

Start the admin console;

1

2 ~/glassfish/bin$ ./asadmnm n

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.|evel.final=2
30 ...

And change the value by typing:

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

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

1

2 # Final start level of OSG franmework. 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 franmework property called org.osgi.framewrk. 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>intheasadni n
console. For example:

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

or launching the shell using osgi - shel I 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$
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4.9.2.

4.9.3.

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

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

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: helloworld
3 Bundl e-d assPat h: VEB-| 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 where to 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/eclipse-
eedj/jerseyltree/3.0.6/examples/osgi-helloworld-webapp] source code. This example does not package
into asingle war file. Instead awar and a set of additional j ar sis produced during the build. See the
next example to see how to deploy OSGi based Jersey application to GlassFish.

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/bundle
3 bundl e$ nmvn 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/exampl es/osgi-http-service/bundle/3.0.6].

2) Ingtall 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
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2 gogo$ install https://repol. naven. org/ maven2/ or g/ gl assfi sh/j ersey/ exanpl es/ osg
3 Bundle ID: 303

Make suretoreplace<ver si on> with an appropriate version number. Which oneis appropriate depends
on the specific GlassFish 6.x version you are using. The version of the bundle cannot be higher than the
version of Jersey integrated in your GlassFish 6.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 3.0.0-RC2, but Glassfish has Jersey 3.0.0-M1, dependencies will not be satisfied and
bundle will not start. If this happens, the error will look 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>=3.0.0.RC2))

10

11 gogo$

In the opposite scenario (example bundle version 3.0.0-M1 and Glassfish Jersey version higher),
everything should work fine.

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://localhost:8080/0sgi/jersey-http-service/status]. Please see HTTP Service
example [https://github.com/eclipse-eedj/jersey/tree/3.0.6/examples/osgi-http-service] source code for
more details on the example.

4.10. Other Environments

4.10.1. Oracle Java Cloud Service

AsOraclePublic Cloud isbased 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/
CSISU/java-develop.ntm#BABHDAJH].

72


http://localhost:8080/osgi/jersey-http-service/status
http://localhost:8080/osgi/jersey-http-service/status
http://localhost:8080/osgi/jersey-http-service/status
https://github.com/eclipse-ee4j/jersey/tree/3.0.6/examples/osgi-http-service
https://github.com/eclipse-ee4j/jersey/tree/3.0.6/examples/osgi-http-service
https://github.com/eclipse-ee4j/jersey/tree/3.0.6/examples/osgi-http-service
http://docs.oracle.com/cloud/131/developer_services/CSJSU/java-develop.htm#BABHDAJH
http://docs.oracle.com/cloud/131/developer_services/CSJSU/java-develop.htm#BABHDAJH
http://docs.oracle.com/cloud/131/developer_services/CSJSU/java-develop.htm#BABHDAJH

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 Jakarta EE 9 is designed to make it
very easy to consume aWeb service exposed viaHTTP protocol and enables developersto concisely and
efficiently implement portable client-side solutions that |everage 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. WebDAYV), 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
APl 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 API and developers familiar with the Jersey 1.x Client AP
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.

As an extension to the standard JAX-RS Client API, the Jersey Client APl supports
a pluggable architecture to enable the wuse of different underlying HTTP client
Connector [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/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 aswell 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. aclient interactswith theresource viaHTTP 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
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4. the contents of which can link to further resources.

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 [ https://jakartaee.github.io/
rest/apidocs/3.0.0/jakartalws/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 [https:/jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/
UriBuilder.html] and UriTemplate [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/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://eclipse-eedj.github.io/jersey.github.io/
apidocs/3.0.6/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/
docg/api/javalnet/HttpURL Connection.html] can be rather hard to use and/or require too much code
to do something relatively simple, especialy when the client needs to understand different payload
representations. This is why the Jersey implementation of JAX-RS Client APl 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 aJAXB
bean is not straightforward at all. With the new JAX-RS Client API supported by Jersey thistask is very

easy:
Example 5.1. POST request with form parameters

Client client = CientBuilder.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) ;

PO OWOO~NOOUTDA,WNERE

e
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In the Example 5.1, “POST request with form parameters’ a new WWebTar get instance is created
using anew Client [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/client/Client.html] instance
first, next a Form [https./jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/core/Form.html] instance is
created with two form parameters. Once ready, the For minstance is POSTed to the target resource. First,
the acceptable mediatypeis specifiedinther equest (. . . ) method. Theninthepost (.. .) method,
a cal to a static method on JAX-RS Entity [https://jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/
client/Entity.html] ismadeto construct the request entity instance and attach the proper content mediatype
to the form entity that is being sent. The second parameter inthepost (. . . ) 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 isrequested to be returned on success. The Jersey client API takes care
of selecting the proper MessageBodyWriter<T> [https:.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/
rs/ext/MessageBodyWriter.html] for the serialization of the For minstance, invoking the POST request
and producing and de-seriaization of the response message payload into an instance of a JAXB bean
using a proper MessageBodyReader<T> [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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 aso want to use a custom Connector [https.//eclipse-eedj.github.io/jersey.github.io/
apidocs/3.0.6/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 APl is designed to alow fluent programming model. This means, a construction
of a dient instance, from which a WebTar get is created, from which a request Invocation
[https://jakartaee.github.io/rest/api docs/3.0.0/jakarta/ws/rs/client/Invocation.html] is built and invoked
can be chained in a single "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 [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/client/Client.html] using one of the
static ClientBuilder [https:/jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rg/client/ClientBuilder.html]
factory methods. Here's the most ssmple 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://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/
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client/ClientConfig.html] to the newC ient(Configurable) dientBuilder factory
method. ClientConfig [https.//eclipse-eed].github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/
jersey/client/ClientConfig.html] implements Configurable [https://jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/rs/core/Configurable.ntml] 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 a
registration of custom client filters:

1 dientConfig clientConfig = new ClientConfig();

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 [https./
jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/core/Configurable.ntml]. With that the code that
configures anew client instance can be also written using a more compact style as shown below.

Client client = dientBuilder.newCient(new CientConfig()
.regi ster(Myd i ent ResponseFilter.cl ass)
.register(new AnotherClientFilter());

A WN P

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

Sinced i ent implements Configurable[https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/core/
Configurable.html] interface too, it can be configured further even after it has been created. Important
is to mention that any configuration change done on a Cient instance will not influence
the ClientConfig [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/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.

1 client.register(ThirddientFilter.class);

Similarly to earlier examples, sinceCl i ent . r egi st er (. ..) 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("ny-property", true);
Toget the current configuration of theCl i ent instanceaget Conf i gur at i on() method can be used.

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

Client client = CientBuilder.newdient(clientConfig);
client.register(ThirdCientFilter.class);

Configurati on newConfiguration = client.getConfiguration();

O WNER

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 its 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's now focus on invoking a GET HTTP request on the created web targets. To start building a new
HTTP request invocation, we need to create a new Invocation.Builder [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakarta/ws/rs/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 | nvocati on. Bui | der to build a generic Invocation [https://
jakartaee.github.io/rest/apidocs/3.0.0/jakartaiws/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 several requests and use the generic JAX-RS I nvocati on
APl to invoke the batch of requests without actually knowing al 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 [https.//jakartage.github.io/
rest/apidocs/3.0.0/jakarta/ws/rg/client/ClientRequestFilter.html] you can call get Pr operty() method
on the supplied ClientRequestContext [https:.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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();
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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 sincewe 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> [https://jakartaee.github.io/rest/apidocs/3.0.0/jakarta/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.

Example5.3. 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 abovedoesthe 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 API is convenient especially with simple use cases. Here is
another avery simple GET request returning a String representation (entity):

1 String responseEntity = CientBuilder.newdient()
2 .target ("http://exanple.conl').path("resource/rest")
3 .request().get(String.class);

5.3.7. Setting ExecutorService and
ScheduledExecutorService

Some client invocations, like asynchronous or reactive, could lead to a need to start a new thread.
This is being done on provided ExecutorService or ScheduledExecutorService. Cl i ent Bui | der
has two methods, which can be used to define them: execut or Ser vi ce( Execut or Ser vi ce)
and schedul edExecut or Servi ce( Schedul edExecut or Servi ce). When specified, all
invocations which do require running on another thread, should be executed using provided services.

Default values do depend on the environment - in JavalJakarta EE  container,
it has to be ManagedExecutorService [https://jakarta.ee/specifications//jakarta.enterprise/
concurrent/ManagedExecutorService.html] and ManagedScheduledExecutorService [https://jakarta.ee/
specifications/jakarta.enterprise/concurrent/M anagedSchedul edExecutorService.html], for Java SE it
would be For kJoi nPool . conmonPool for Executor service and something undefined for Scheduled
executor service.

Example 5.4. Setting JAX-RS Client Executor Service

1 ExecutorService nyExecut or Servi ce = Execut ors. newCachedThr eadPool () ;
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2 Cient client = dientBuilder.newBuil der().executor Servi ce(myExecut or Servi ce).

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 al so supported on the client side. For exampl e, to processaresponse entity (or representation)
as astream of bytes use InputStream as follows:

InputStreamin = response.readEntity(lnputStream cl ass);
/1l 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 asfollows:

File f = ...

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

5.4.1. 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
APIl, namely MessageBodyReader<T> [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/ext/
MessageBodyReader.html] and MessageBodyWriter<T> [https:./jakartaee.github.io/rest/apidocs/3.0.0/
jakartalws/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-RS or Jersey Client APl components that implement Confi gur abl e contract
(CientBuilder, dient, WebTarget or CientConfig), as was shown in the earlier
sections. Some media types are provided in the form of JAX-RS Feature [https.//jakartaee.github.io/
rest/apidocs/3.0.0/jakartalws/rs/core/Feature.html] a concept that alows 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://eclipse-eed].github.io/jersey.github.io/apidocs/3.0.6/jersey/org/
glassfish/jersey/moxy/json/M oxyJsonFeature.html] can be register to enable and configure JSON binding
support viaMOXy library.

5.5. Client Transport Connectors

By default, the transport layer in Jersey is provided by Htt pUr|l Connecti on. This transport
is implemented in Jersey via HttpUrlConnectorProvider [https://eclipse-eedj.github.io/jersey.github.io/
apidocs/3.0.6/jersey/org/glassfish/jersey/client/HttpUrl Connector.html] that implements Jersey-specific
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Connector [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/
spi/Connector.html] SPI. Y ou can implement and/or register your own Connect or instanceto the Jersey
d i ent implementation, that will replace the default Ht t pUr | Connect i on-based transport layer.
Jersey provides several aternative client transport connector implementations that are ready-to-use.

Tableb5.1. List of Jersey Connectors

Transport framework

Jersey Connector
implementation

Maven dependency

Grizzly NIO framework

GrizzlyConnectorProvider
[https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/
jersey/org/glassfish/
jersey/grizzly/connector/
GrizzlyConnectorProvider.html]

org. gl assfish.jersey.

gri zzly-connect or

col

nnect ors:

Apache HTTP client

ApacheConnectorProvider
[https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/
jerseylorg/glassfish/
jersey/apache/connector/
ApacheConnectorProvider.html]

org. gl assfish.jersey.

apache- connect or

col

nnect ors:

Apache 5 HTTP client

Apache5ConnectorProvider
[https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/
jerseylorg/glassfish/
jersey/apacheb/connector/
Apache5ConnectorProvider.html]

org. gl assfish.jersey.

apache5- connect or

col

nnect or s:

Helidon HTTP client

HelidonConnectorProvider
[https://eclipse-eed].github.io/
jersey.github.io/apidocs/3.0.6/
jersey/org/glassfish/
jersey/helidon/connector/
HelidonConnectorProvider.html]

org. gl assfish.jersey.

hel i don- connect or

Ccorn

nnect ors:

Jetty HTTP client

Jetty ConnectorProvider
[https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/
jersey/org/glassfish/
jerseyljetty/connector/
JettyConnectorProvider.html]

org. gl assfish.jersey.

j etty-connector

col

nnect ors:

Netty NIO framework

NettyConnectorProvider
[https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/
jerseylorg/glassfish/
jersey/netty/connector/
NettyConnectorProvider.html]

org. gl assfish.jersey.

netty-connect or

col

nnect ors:

JDK NIO client

JdkConnectorProvider
[https://eclipse-eed].github.io/
jersey.github.io/apidocs/3.0.6/
jerseylorg/glassfish/
jersey/jdk/connector/
JdkConnectorProvider.html]

org. gl assfish.jersey.

j dk- connect or

col

nnect ors:
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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 G&izzlyConnectorProvider nor JettyConnectorProvider neither
Net t yConnect or Provi der . Theissue for example applies to Jersey Multipart feature that
also modifiesHTTP 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
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

» Cont ent - Tr ansf er - Encodi ng-
* Host

* Keep-Alive

e Oigin

o Trailer

e Transf er-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 owRestrict edHeaders.

Example5.5. Sending restricted headerswith Ht t pUr | Connect or

get();

O©CoOoO~NOOOUTA, WNPE

Note, that internally the Ht t pUr | Connecti on instances are pooled, so (un)setting the
property after already creating atarget typically does not have any effect. The property influences
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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",
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5.5.1.

5.5.2.

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
limitations have to be considered especialy when invoking CORS (Cross Origin Resource
Sharing) requests.

As indicated earlier, Connector [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/
org/glassfish/jersey/client/spi/Connector.html] and ConnectorProvider [https://eclipse-eed].github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/spi/ConnectorProvider.html] contractsare
Jersey-specific extension APIs that 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 Provi der inaJersey client instance:

1 dientConfig clientConfig = new ClientConfig();
2 clientConfig.connectorProvider(new GrizzlyConnectorProvider());
3 Cient client = CientBuilder.newdient(clientConfig);

Cl i ent accepts as a constructor argument a Confi gur abl e instance. Jersey implementation
of the Configurabl e provider for the client is CientConfig. 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
Configurabl e.register(...).Also, please note that in this APl has changed since Jersey 2.5,
where the Connect or Provi der SPI has been introduced in order to decouple client initialization
from the connector instantiation. Starting with Jersey 2.5 it is therefore not possible to directly
register Connect or instancesin the Jersey ClientConfig [https://eclipse-eedj.github.io/jersey.github.io/
apidocs/3.0.6/jersey/org/glassfish/jersey/client/ClientConfig.html]. The new Connect or Provi der
SPI must be used instead to configure a custom client-side transport connector.

Client Connectors Properties

For each Connector [https.//eclipse-eed].github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/
jersey/client/spi/Connector.html] a property file defining properties tweaking the actua
Connector exists. There are ClientProperties [https://eclipse-eedj.github.io/jersey.github.io/
apidocs/3.0.6/jersey/org/glassfish/jersey/client/ClientProperties.ntml]  properties that apply to the
default HttpUrlConnectorProvider [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/
org/glassfish/jersey/client/HttpUrl Connector.html]. Many of the properties are also understood by various
Connect or s. Each of the Connect or Pr ovi der defines properties that apply to it.

Moreover, each Connector [https.//eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/
glassfish/jersey/client/spi/Connector.html] supports a list of properties that are unique for the
Connector [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/
spi/Connector.html]. The list of the client connector properties can be found in the Appendix A,
Configuration Properties.

Applying additional settings to Connectors

Itisnot possibleto provide all the settingsthe underlying HT TP Clients support. For Apache HTTP Client,
and for Jetty HTTP Client, it is possible to access directly the HTTP Client classes and invoke setter
methods there.
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5.5.2.1. Apache HttpClientBuilder Configuration

For

Apache Connector,

an ApacheHttpClientBuilderConfigurator [https://eclipse-eedj.github.io/

jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/apache/connector/
ApacheHttpClientBuilderConfigurator.htmi] SPI allows  for invoking methods  of
org.apache. http.inpl.client. HtpdientBuilder, such as
set Def aul t Cr edenti al sProvi der:

org. apache. http.client.Credential sProvider credentials
credenti al sProvi der. set Credenti al s(
or g. apache. http. aut h. Aut hScope. ANY,
new or g. apache. htt p. aut h. User nanePasswor dCr edent i a
)
ApacheHt t pCl i ent Bui | der Confi gur at or apacheHtt pd i entBu
return httpdientBuil der. setDefaul t Credenti al sProv

b

CientConfig cc = new dientConfig();

cc.regi ster(apacheH t pdientBuil der Confi gurator);
cc. connect or Provi der (new ApacheConnect or Provi der());
Client client = dientBuilder.newdient(cc);

5.5.2.2. Apache 5 HttpClientBuilder Configuration

For Apache 5 Connector, an Apache5HttpClientBuilderConfigurator [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/apaches/connector/
Apache5HttpClientBuilderConfigurator.html] SPI alows for invoking methods
org.apache. hc.client5. http.inpl.classic. HHtpCientBuilder, such as
set Def aul t Credenti al sProvi der:

of

org. apache. hc.client5. http.auth. Credential sStore crede
credenti al sProvi der. set Credenti al s(
new or g. apache. hc. cli ent5. http. aut h. Aut hScope("I oc
new or g. apache. hc. cli ent5. http. aut h. User nanePasswo
)
Apache5Ht t pCl i ent Bui | der Confi gurat or apache5Htt pCl i ent
return httpdientBuil der. setDefaul t Credenti al sProv

b

CientConfig cc = new dientConfig();

cc.regi ster(apache5Htt pC i ent Bui | der Confi gurator);
cc. connect or Provi der (new Apache5Connect or Provi der());
Client client = dientBuilder.newC ient(cc);

5.5.2.3. Jetty HttpClient Configuration

For

Jetty  Connector,

an JettyHttpClientSupplier  [https://eclipse-eed.github.io/jersey.github.io/

apidocs/3.0.6/jersey/org/glassfish/jerseyljetty/connector/JettyHttpClientSupplier.html] SPI  alows for
providing aconfigured instance of or g. ecl i pse.jetty.client. HitpCient:
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HtpCient httpdient = new HtpCient(...);
ClientConfig clientConfig = new CientConfig()
. connect or Provi der (new Jett yConnect or Provi der ())
.register(new JettyH tpdientSupplier(httpCient))
Client client = CientBuilder.newCient(clientConfig);

O~NO O WNPRE

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://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/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.//eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/j ersey/org/glassfish/jersey/
client/filter/EncodingFeature.html]: Feature that registers encoding filter which use registered
ContentEncoder [https:.//eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/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.//eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/j ersey/org/glassfish/jersey/
client/filter/EncodingFeature.html] in order to use it.

HttpAuthenticationFeature [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/
glassfish/jersey/client/authenti cation/HttpAuthenticationFeature.html]: HTTP Authentication Feature
(see authentication below).

Notethat thesefeaturesare provided by Jersey, but sincethey 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 is read). See the following example:

Example 5.6. Closing connections

1 final WebTarget target = ... some 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
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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 as long as the provider isregistered asaclass. If the provider isregistered
as an instance then runtime will not inject the provider. The reason is that this provider instance might
be registered into multiple client configurations. For example one instance of ClientRequestFilter [https./
jakartaee.github.io/rest/apidocs/3.0.0/jakarta/ws/rs/client/ClientRequestFilter.html] can be registered to
two Client [https.//jakartaee.github.io/rest/apidocs/3.0.0/jakartalws/rs/client/Client.html]s.

To solve injection of a custom type into a client provider instance use
InjectionManagerClientProvider [https://eclipse-eedj.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/
glassfish/jersey/client/InjectionManagerClientProvider.html] to extract ServiceLocator [https:/
javaee.github.io/hk2/apidocs//org/glassfish/hk2/api/Servicel ocator.html] which can return the required
injection. The following example shows how to utilize| nj ect i onManager C i ent Provi der:

Example5.7. InjectionM anager ClientProvider example

1 public static class MyRequestFilter inplenments CientRequestFilter {
2 /1 this injection does not work as filter is registered as an instance:
3 /'l @nject
4 /1 private MylnjectedService service;
5
6 @verride
7 public void filter(dientRequest Context requestContext) throws | COException
8 /1 use InjectionManagerC ientProvider to extract |InjectionManager fron
9 final InjectionManager injectionManager = |njecti onManager C i entProvid
10
11 /1 and ask for Ml njectedService:
12 final MylnjectedService service = injectionManager. getlnstance( Ml njec
13
14 final String name = service. get Nane();
15
16 }
17 }

For more information see javadoc of InjectionManagerClientProvider [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/I njectionM anagerClientProvider.html]
(and javadoc of | nj ect i onManager Pr ovi der which supports common JAX-RS components).

5.9. Securing a Client

This section describes how to setup SSL configuration on Jersey client (using JAX-
RS APl). The SSL configuration is setup in ClientBuilder [https://jakartaee.github.io/rest/
apidocs/3.0.0/jakartalws/rg/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 SsiContext [http:/
docs.oracle.com/javase/6/docs/api/javax/net/ssl/SslContext.html]. See the following example:

1 SSLContext ssl = ... your configured SSL context;
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2 Cient client = dientBuilder.newBuilder().ssl Context(ssl).build();
3 Response response = client.target("https://exanple.com resource").request().ge

The example above shows how to setup a custom Ssl 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,
KeySt or e, Trust St or e, etc. Jersey offers a utility SsConfigurator [https://eclipse-eedj.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/Ss Configurator.html] class that can be used to
setup the Ssl Cont ext . The Ssl Confi 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 andSsl Confi gur at or will usesuchavariable
tosetuptheSs| Cont ext . Seejavadoc of SdConfigurator [https://eclipse-eedj.github.iof/jersey.github.io/
apidocs/3.0.6/jersey/org/glassfish/jersey/Sd Configurator.ntml] for more details. The following code
shows how aSsl| Conf i gur at or can be used to create a custom SSL context.

1 Ssl Configurator sslConfig = Ssl Configurator.new nstance()

2 .trustStoreFile("./truststore_client")

3 .trust St orePasswor d("secret-password-for-truststore")
4 .keyStoreFile("./keystore_client")

5 . keyPasswor d("secret - password-for-keystore");

6

7

8

SSLCont ext ssl Context = ssl Confi g.createSSLCont ext ();
Client client = dientBuil der.newBuil der().ssl Context(ssl Context). build();

Note that you can also setup Key St or e and Tr ust St or e directly onad i ent Bui | der instance
without wrapping them into the Ssl Cont ext . However, if you setup a Ssl Cont ext it will override
any previously defined KeyStore and Trust Store 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.ntml] implementation. Host nanmeVeri 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. Htt pUr| Connect or Provi der and ApacheConnect or Provi der

work properly, that means that after the unsuccessful URL

verification Host naneVeri fier is cdled and by means  of it
is possible to revalidate URL using a custom implementation
of Host nameVeri fi er and go on in a handshake  processing.
Jet t yConnect or Provi der and Gri zzl yConnect or Provi der provide

only host URL verification and throw a CertificateException
without any possibility to use custom HostnaneVerifier. Moreover,
in case of Jet t yConnect or Provi der there is a property
JettyClientProperties ENABLE_SSL_HOSTNAME_VERIFICATION [https://eclipse-
eedj.github.io/jersey.github.io/apidocs/3.0.6/j ersey/org/gl assfish/jerseyl/j etty/connector/
JettyClientProperties htmi#ENABLE_SSL_HOSTNAME_VERIFICATION] to disable an
entire host URL verification mechanism in a handshake.

I mportant

Note that to utilize HTTP with SSL it is necessary to utilizethe“ ht t ps” scheme.

Currently the default connector provider HttpUrlConnectorProvider [https://eclipse-eed;.github.io/
jersey.github.io/apidocs/3.0.6/jersey/org/glassfish/jersey/client/HttpUrl Connector.html] provides
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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.

| mportant

In version of Jersey 3.x both authentication methods are provided by single Feat ure
HttpAuthenticationFeature [https.//eclipse-eedj.github.iofjersey.github.io/apidocs/3.0.6/jersey/
org/glassfish/jersey/client/authentication/HttpAuthenticationFeature.ntml]. For migration of
older applications:
org.glassfish.jersey.client.filter.HttpBasi cAuthFilter and
org.glassfish.jersey.client.filter.HtpD gestAuthFilter shal be
replaced by those two authentication methods.

In order to enable http authentication support in  Jersey client  register
the HttpAuthenticationFeature [https://eclipse-eed.github.io/jersey.github.io/apidocs/3.0.6/jersey/org/
glassfish/jersey/client/authenti cation/HttpAuthenticationFeature.html]. This feature can provide both
authenti cation 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 reguire 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 WAV 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 featurein
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 ()
2 .nonPreenptive().credential s("user", "superSecretPassword"). build();

Y ou can a'so build the feature without any default credentials:

1 HttpAut henticati onFeature feature = HttpAut henticati onFeature. basicBuilder().b
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In this case you need to supply username and password for each request using request properties:

1 Response response = client.target("http://Iocal host: 8080/ rest/honmer/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://eclipse-eed]j.github.io/jersey.github.io/
apidocs/3.0.6/jersey/org/glassfish/jersey/client/authenti cati on/HttpA uthenticationFeature.ntml] for more
details.

5.10. Invocationinterceptors

Suppose a case that the start of the request is to be logged and even measured. This can be done
by C i ent Request Fi | t er, which is usually invoked before the request is wired on the network.
However, the filter may be called as alast of the filtersin the chain. Sure, it can have the highest priority,
but the other filters can have the very same priority! Some long-running operations can be performed
before the measuring can actually start. Even worse, the filter may even be skipped from the chain by the
previous#abort Wt h!

5.10.1. Prelnvocationinterceptor

For this;, Prelnvocationlnterceptor, the code tha executes before the
C i ent Request Fi | t er s areinvoked, hasbeen added to the client request chain. Jersey ensuresall the
interceptors are invoked with each request. Theinterceptor containsasingle#bef or eRequest method,
which correspondsto Cl i ent Request Fil ter:

/**

* The nethod invoked before the request starts.

* @aram request Cont ext the request context shared with
* CientRequestFilter.

*/

voi d bef or eRequest (C i ent Request Cont ext request Cont ext);

Note that only a single #abortWth is alowed in al Prelnvocationl nterceptors,
otherwise an 111 egal St at eException is thrown. All the exceptions accumulated in
Prel nvocationlnterceptors are thrown in a single Exception, available through
#get Suppressed() .

5.10.2. Postinvocationinterceptor

Similarly, C i ent ResponseFi | t er seemstobeagood placewherethetotal timeof theHTTP request
can be measured, but similarly to Cl i ent Request Fi | t er, the response filter may not be invoked at
all. For this, Post | nvocat i onl nt er cept or hasbeen introduced. Jersey runtime ensures that every
Post | nvocat i onl nt er cept or is called. Since an exception can occur during the HTTP request,
Post | nvocat i onl nt er cept or comes with two methods:

/**

* The nethod is invoked after a request when no
* is thrown, or the Throwabl es are resol ved
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by previ ous Postlnvocationlnterceptor.

@ar am r equest Cont ext the request context.
@ar am responseCont ext the response context
of the original Response or response context
defined by the new resol ving Response.
/
voi d afterRequest (O ient Request Cont ext request Context, CientRespo

E o I

/**

* The nethod is invoked after a Throwabl e is caught

* during the client request chain processing.

*

* @aram request Context the request context.

* @aram excepti onContext the context available to handle the
* caught Throwabl es.

*

/
voi d onException(d i ent Request Cont ext request Context, Excepti onCon

The#af t er Request method isexecuted when no exception has been thrown during the HT TP request,
#onExcept i on method is executed if the exception has been thrown during the request. It is possible to
setaresponsein#onExcept i on, andtheconsecutivePost | nvocat i onl nt er cept or will execute
its#af t er Request method. The measuring example can looks as follows, then:

1
2 String response = ClientBuilder.newCient().target("path")
3 .register(new Prelnvocationlnterceptor() {
4 @verride
5 public void beforeRequest (Cient Request Cont ext request
6 startTime = SystemcurrentTimeM I 1is();
7 }
8 })
9 .regi ster(new Post | nvocationlnterceptor() {
10 @verride
11 public void afterRequest (O ient Request Context requestC
12 | ogDuration(SystemcurrentTineMIlis() - startTine
13 }
14 @verride
15 public void onException(d ient Request Cont ext request Co
16 | ogDuration(SystemcurrentTineMIlis() - startTine
17 }
18 })
19 .request().get().readentity(String.class);
20

5.11. InvocationBuilderListener

InvocationBuilderListener is an interface that is inspired by Microprofile REST Client
Rest Cl i ent Bui | der Li st ener and it contains asingle method:

/**

* Whenever an Invocation.Builder is created, (i.e. when
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* WebTar get #request() is called, this method woul d be invoked.
*

* @aram context the updated |Invocati onBuil der Cont ext .

*/

voi d onNewBui | der (I nvocat i onBui | der Cont ext cont ext);

I nvocat i onBui | der Cont ext a subset of methods of the | nvocati on. Bui | der. It can be
used to call the default values of the | nvocati on. Bui |l der. Since it is invoked at the time
I nvocati on. Bui | der is instantiated, any consequent calls of the | nvocati on. Bui | der ‘s
methods will replace the defaults set by the | nvocat i onBui | der Li st ener . For instance, if all
the HTTP requests should contain a custom HTTP header, there can be created a feature that would be
registered on the client:

1
2 public static class MyFeature inplenents Feature {
3 @verride
4 publ i c bool ean confi gure(FeatureContext context) {
5 context.register(
6 (I'nvocati onBui | derLi stener) (1)->
7 | . get Header s() . add(" MY_HEADER', "MY_VALUE")
8 )
9 return true;
10 }
11 }
12

5.12

Header Expect:100-continue support

This section describes support of Expect:100-continue in Jersey client using Expect100Continue feature.
Jersey client supports given header for default JDK HTTP connector only.

Jersey client Expect100Continue feature

Since Jersey 2.32 it is possible to send Expect: 100-continue header from Jersey client. Feature shall be
registered in client using (for example)

1
2 t ar get ( RESOURCE_PATH) . r egi st er ( Expect 100Cont i nueFeat ur e. basi c(
3

Note that registration can be done in several ways: with basic settings, and with custom settings:

1
2 t ar get ( RESOURCE_PATH) . r egi st er (Expect 100Cont i nueFeat ure. wi t hCu
3

Basic registration means that default sending threshold will be used. VVaue of the default threshold is

1
2 DEFAULT_EXPECT_100_CONTI NUE_THRESHOLD_SI ZE = 65536L;
3

Threshold isused to determine all owed size of request after which 100-continue header shall be sent before
sending request itself.
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Environment properties configuration

Previous paragraph described programmatic way of configuration. However the Expect100Continue
feature can be configured using environment variables as well.

Since Jersey client can be influenced through environment variables, there are two variables which come
since Jersey 2.32:

-Djersey. config.client.request.expect. 100. conti nue. processi ng=true
-Dj ersey. config.client.request. expect. 100. continue.threshol d. si ze=

First variable can be used to forbid the Expect (100-continue) header be sent at all even though it is
registered as described in the previous paragraph. If this property is not provided (or true) and the
Expect100Continue feature is registered, sending of the Expect header is enabled.

The second property defines (or modifies) threshold size. So, if the Expect100Continue feature is
registered using basic (default threshold size) parameters, value of the threshold can be modified using this
property. Thisis valid for custom threshold as well - when the Expect100Continue feature is registered
using withCustomThreshold method its value can be modified anyway by the environment property
jersey.config.client.request.expect.100.continue.threshol d. si ze.

Im portant
In other words this variable has precedence over any programmatically set value of the threshold.
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Warning

Jersey 2.26 (JAX-RS 2.1 implementation) dropped Jersey-proprietary APl in favor of JAX-RS
2.1 Reactive Client API. For Jersey 3.x this approach is still valid.

Reactive client extension is quite a generic APl allowing end users to utilize the popular reactive
programming model when using JAX-RS Client. The API is designed to be extensible, so any existing
reactive framework can integrate with it and there is build in support for CompletionStage. Along with
describing the API 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 API 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
all 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 wed 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
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services are available in the orchestration layer they're combined into a single response that is sent back
to the client.

Figure6.1. Travel Agency Orchestration Service

Weather

Travel AgerM7 R
g @ Destlnatlons
Quotmg

Customers

The next sections describe various approaches (using JAX-RS Client) how the orchestration layer can be
implemented.

A Naive Approach

The smplest 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 recormmended = destination. pat h("recomrended") . 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("Recomended: " + 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 : recommended) {

19 try {

20 forecasts. put (dest. get Destination(),
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21 forecast.resol veTenpl at e("desti nation”, dest.getDestination())
22 } catch (final Throwable throwable) {

23 errors.of fer("Forecast: " + throwabl e. get Message());

24 }

25}

The downside of this approach is its slowness. You need to sequentially process all the independent
reguests 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 al 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