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Session 12

RESTIul Services

Lecture Objectives

Understand the fundamental concepts of Web services
Become familiar with TAX-RS annotations
Be able to build a simple Web service
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Reading & References

Reading Be careful - other TAX-RS documentation assumes
Tutorials knowledge of other Java EE technologies (e.g., IPA)

https://javabrains.io/courses/javaee jaxrs/

docs.oracle.com/javaee/7/tutorial/webservices-intro.htm#GIJTI
(Chapters 27 and 29.1-29.3)

Reference Session material follows
Tava EE API Java €€ 1 Tutorial text
docs.oracle.com/javaee/7/api/javax/ws/rs/package-summary.html

Book

RESTful Java Web Services, 3*¢ Edition,
https://www.amazon.com/RESTful-Java-Web-Services-pragmatic/dp/1788294041

© Robert Kelly, 2013

Client - Derviet Model

Requires logic in serviet to route each request to a service method
Does not directly use URL and other hitp data to route to a service

Mapping of the URL to a servlet is handled with web.xml or Java

Annotation in servlet class Java Annotation enables a more flexible

<form method="get" actions approach to mapping requests to services
"http://localhost:8080/CSE336-2017/helloyou.html">

Servlet identified by the “helloyou.html” URL string usually acts
as a controller, and routes to a service handler

© Robert Kelly, 2013

10/21/2013 © Robert Kelly, 2018




Session 12 - RESTful Services

Client/Server Interaction

Our definition of client/server interaction to date

HTTP, TCP/IP

\ )

|

Parts of the client/server interaction

are abstracted by tools/libraries
© Robert Kelly, 2013

RESTful Web Services

Representational State Transfer
Architectural style for distributed systems
Architecturally consistent with http

Provides a standard means of interoperating between software
applications running on a variety of platforms and frameworks

Use existing W3C and IETF standards (HTTP, XML, URI, MIME)

A service is a software component provided
through a network-accessible endpoint

© Robert Kelly, 2013
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Types of Web Services

JAX-WS
Communication using XML
Provides for message-oriented and RPC services
Uses SOAP messages
includes standards for security and reliability
JAX-RS
Standard
Semantics of the data to be exchanged is understood by client and server

© Robert Kelly, 2013

JAX-KS

Java APl for RESTful Web Services
A standard - not a product

Reference implementations
Jersey, RESTeasy, et al, along with some application servers

No requirement to implement on top of servlets, but many implementation
do

© Robert Kelly, 2013
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Client/Server Interaction

Think of JAX-RS as extending the abstraction to the Service handlers

HTTP, TCP/IP

\ )

|

Parts of the client/server interaction

are abstracted by tools/libraries
© Robert Kelly, 2013

Principles of REST Architectural Style

Resource identification through UR!

Uniform interface - CRUD access defined in HTTP methods
(PUT, GET, POST, and DELETE)

Delf-descriptive messages - content can be accessed in a variety
of formats (e.q., HTML, XML, plain text, PDF, TPEG, TOON, ete).
Metadata about the resource is available

Stateful interactions through links - Interactions are stateless
(request messages contain state info)

CRUD =Create, Read, Update, and Delete

© Robert Kelly, 2013
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Implications of REST Style

Interactions are predominantly computer-computer,

not human - computer URI requests are usually
Resource based URI nouns, not verbs

Typically published as an API, so design and UR! naming important
Expanded and more precise use of hitp methods

Expanded use of hitp status codes

Content negotiation between client and server

© Robert Kelly, 2013

Example

We start by building a very simple RESTful service
In the next session, we will extend this by

Passing parameters to the server For all the examples, think of
Negotiating content accessing the resources from
Returning content your html/JavaSeript running in

your browser

&« CEEAM (O localhost:3080/

i Anps SBU Adwvising (@ 5SC Advisor Home SOLAR D UG Bullebin-Spring

Hello, World!!

10/21/2013 © Robert Kelly, 2018
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Creating a2 RESTful Root Resource Class

Root resource classes are POTOs (plain old Java objects)

Annotated with @Path or a request method designator (@GET,
@PUT, @POST, or @DELETE)

TJAX-RS uses Java Annotations

© Robert Kelly, 2013

JAX-KS Annotation Summary ...

@PATH Relative UR! indicating where the class will be hosted. Can also
embed variables (e.g., /helloworld/{username})

@GET Corresponds to the HTTP GET method. A Java method
annotated with @GET will handle GET requests

@POST Corresponds to the HTTP POST method. Intended for new
resources.

@pPuT Corresponds to HTTP PUT method. Intended for resource
updates

@DELETE Corresponds to HTTP DELETE method

@ Robert Kelly, 2013 "
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.. TAX-KS Annotation Summary

@HEAD Corresponds to HTTP Method.

@PathParam Parameter extracted from the request URL. Parameter names
correspond to the URI path template variable names specified
in the @PATH annotation

@QueryParam Extracted from the query string
@Consumes Opecifies the MIME type sent by client
@Produces Opecifies the MIME type produced (e.g., “text/plain®)

@hpplicationPath  Defines the URL mapping. Base UR! for all resource URls
specified by @Path

© Robert Kelly, 2013

Web Services With NetBeans ...

Create a new project (or use an existing one)

Choose Project

Q, Filter:
Categories: Projects:
- lava A | | Web Application
- JavaFx (&) Web Application with Existing Sources
,,,,,, A% Web FreeForm Application
------ JENEO New Web Application
...... HTM
Steps Mame and Location
;' il;oose Pr;j'iCt G ProjectMame: | CSE336-Services|
. me and Location
3. Server and Settings Project Location: |C:\Users'robkelly\Documents\NetBeansProjects Browse...

4, Frameworks
Project Falder:  |C:\Users'robkelly\Documents\NetBeansProjects\CSE336-Services

© Robert Kelly, 2013
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... Web Services With Net®eans ...

et libraries

No need to declare any frameworks

Server and Settings

Note that Glassfish -

inc\udes 2 Add to Enterprise Application: | <Mone =

reference Server: GlassFish Server 4.1, 1 P
imp\amen’fation of Java EE Version: |Java EE 7Web -

TJAX-RS ContextPath: | /CSE336-Services

© Robert Kelly, 2013

... Web Services With Net®eans ...

You are now set to define your first TAX-RS application

5 CSE336-Services

-+ | Web Pages
L)) WEB-INF

/ = @ index. himl
= | g Source Packages

e FE =<default package =
= | g Libraries

i8] 10K 1.8 (Default)
+EE| GlassFish Server 4.1.1
=}-| & Configuration Files

------ MANIFEST.MF

Initial application folder

© Robert Kelly, 2013

10/21/2013 © Robert Kelly, 2018




Session 12 - RESTful Services

... Web Services With Net®eans ...

Net®eans includes a feature to create a new RESTful Web Dervice

Dtart to create a helloworld application with a right click on project

bF Mew > 3
':E Build EJ
3 E:Ean and Build 5
& ean

EI_F-! Verify =
i Generate Javadoc @

[ |
Folder...
RESTful Web Services from E:‘q_‘tterns...
I
Java Class.,
Jsp Select Pattern
Ta g Handli Select a RESTful web service design pattern:
(®) Simple Root Resource
Serviet...

() Container-Item
() client-Controlled Container-Item

Description:

Create a RESTful root resource dass with GET and PUT metheods using Java API for
RESTful Web Service (JSR-311). This pattern is useful for creating a simple
HelloWorld service and wrapper services for invoking WSDL-based web services.

0On the next page you will be specifying dass name, URI, and representation type
of the resource. 19
v veri '\DII“, LU0

... Web Services With Net®eans

Opecify resource class

NetBeans will set up with some starter code

—--f CSE336-Services
+ Li Web Pages

=+ fg Source Packages

= E5
EH lectures

>|§| ApplicationConfig. java

..... & HelloWorld. java
+-| g Libraries

—+1 g RESTful Web Services
—(@3 HelloWorld [generic]
_ & HTTP Methods
b @ getHtml() : String
. @ putHtml{ : void
& Subresource Locators
-+ Configuration Files

------ MANIFEST.MF

“

Specify Resource Classes

Project:

CSE336-Services

ation: Source Packages v

Resource Package: lectures o
generic
Class Mame: HelloWorld
MIME Type: text/hitml o
Representation Class: |java.lang.String Select...
20
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Registers the classes of the

application with the JAX-RS P\Pp‘icationéonfig L‘ass

implementation

rld;
.Set; This config file is

import javax.ws.y¥s.core.Application; au‘l’omaﬁca“‘{ genera’(ed

@javax.ws.rs.ApplicationPath ("webresQurces")
public class AppliktationConfig extends ication { bY PJ&fEBealls
@Override
public Set<Classk?>> getClasses() {
Set<Class<?>>\resources = new java.util.HashSet<>

package hello
import java.uti

< The ApplicationPath
addRestResourceClasses (resources) ;

return resources; } serves as the base urL

/** Do not modify addRestResourceClasses() method. 10 \0631 the $9rV1655
It is automatically populated with all resources
defined in the project. You may comment out this method call in ge

lasses() .
*/
private void addRestResourceClasses(Set<Class<?>> resources) {
resources.add (helloWorld.HelloWorld.class) ;

1} & [CBEAM © localhost:8080/CSE336-Services/webr orld
You can a‘so sPecifY tha i Apps SBU Advising @l S5C Advisor Home SOLAR D UG Bulletin-Spring
base UR! in the web.xml o pobert katy, LELL0; World!! 2

HelloWorld java

@Path (“helloworld")
public class HelloWor
@Context
private UriInfo context;

Import and package
statements not shown

blic HelloWorld() Path relative to the URI path
iu R { defined with ApplicationPath

@GET annotation

@Produces (Me

e.TEXT HTML)

World!!</body></hl></html>"; }

An hitp GET request
will return the himl

ldentifies the MIME type of the response

© Robert Kelly, 2013

22

10/21/2018 © Robert Kelly, 2018 .



Session 12 - RESTful Services

MediaType Class

Javax.ws.rs.core.MediaType
An abstraction for JAX-RS media types
Contains Siring constants
Examples
TEXT__HTML - “text/html”

TEST _PLAIN - “text/plain”
APPLICATION _TO0N - “application/json”

23
© Robert Kelly, 2013

Test the Web Service

Otart the application, then access your services through your

browser
Note the URL Specified in ApplicationConfig
Ppplication (or project) \

v
<« CEEAN (D localhost8080/CSE336-Services/webresources/helloworld

i Apps SBU Adwvising (il 55C Adwvisor Home SOLAR D G Bulletin-5pring

J "
Hello, World!! Specified with @Path in
Without a form, the hitp HelloWorld class
request is likely a GET © Bobert Kl 201 Z“

10/21/2013 © Robert Kelly, 2018 12
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Test the Dervice in NetPeans

‘Zight C\iCK on 56\"Vi66 E{E}} CSE336-Services
method. -- f5 Web Pages

| 3 Source Packages
Kesponse opens in BBl lectures

----- @] ApplicationConfig.java

defa u“ browser E] HellowWorld. java

(- g Libraries

E-| g RESTful Web Services

El@;, HelloWorld [generic]
E} & HTTP Methods

...... @
R @ putHtml Open
‘g8 Subresource Test ﬁaou rce Uri

-1 Configuration Files
o

25
© Robert Kelly, 2013

Awvailable Web Services

Google Maps YouTube
flickr Facebook
Yahoo News Search Lots more

http://search.yahooapis.com/WebSearchService/V1/webSearch
?appid=YahooDemo&query=finances&format=pdf

The above URL will search (maybe?) the Web database
for PDF files containing the term “finances”

206
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Are We On Track?

Verify that you can build a web service in your 15€
Use the same example as shown in the slides

21
© Robert Kelly, 2013

P\ssignmem

Use your Brooklyn Library himl to make web service calls on a library resource

Define a Java class whose data includes all the items in the Brooklyn Library
form (plus a card # field).

The data structure in the class should hold some collection of library card data
When instantiated, the card data structure will initialize to 5 cards

Write a GET service to retrieve card data when a user enters the card # and
last name. If combo is found, returned data will populate the form.

Write a POST service to add form data to the data structure when the Submit
button is pressed

Use a XMLHttpRequest to send the request to the service

2%
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Have You Achieved the Lecture Objectives?

Understand the fundamental concepts of Web services
Become familiar with TAX-RS annotations
Be able to build a simple Web service

© Robert Kelly, 2013
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