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Outline

e Jax Rs Tutorial

e Netbeans Example (Hello Rest)

e Netbeans Imported Example

e Netbeans Example — More complex (Book)
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Useful Firefox Addons

e |n my pc says already installed, in your case it will prompt you
to install it

— Restart the firefox too
-]:I- . httprequesterl yel

Cvopa TeheuTain svnpEpLaan Kohotepo Talpiagpa -
Avalitnon: QERGhliEReCaNY Madiopa mpocBeTa

< HttpRequester 2.1 Tpitn, 9 Azkzpppiov 2014

o Atool for easily making HTTP requests (GET/PUT/POST/DELETE), and keeping a history of transactions. [lzpioooTepo Amevepyomoinon Awpaipzaon
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Java API for RESTful Web Services
JAX-RS
&5 uncs
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Recall: what makes up a restful
web service

The definition of RESTful web service consists of

1.The base URI for the web service

® €.8. http://example.com/resources/

2.The MIME type of the data supported by the web
service

e e.g. JSON, XML, YAML

3.The set of operations supported by the web
service using HTTP methods

e e.g. POST, GET, PUT, DELETE
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JAX-WS for RESTful Web Services

e The Java API for XML Web Services (JAX-WS) provides full
support for building and deploying RESTful Web services

e Sun article about programming RESTful Web Services with
JAX-WS:
http://www.oracle.com/technetwork/articles
/javase/index-137171.html

e But there is another specification JAX-RS
— Java API for RESTful Web Services
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JAX-RS

e JSR 311: http://jcp.org/en/jsr/detail?id=311

e Part of the Java EE 6 platform, JAX-RS fully supports REST
principles

e Uses annotations to simplify the development of RESTful web
services

e Allow you to expose simple POJOs as web resources
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http://jcp.org/en/jsr/detail?id=311

Jersey

e Sun offers the open source, production quality
Reference Implementation for JAX-RS
code-named Jersey

Gq GlassFish » Jersey @D

e Jersey also provides an APl so that developers may extend
Jersey to suite their needs
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The Resource Class (@Path)

« JAX-RS resource is any POJO that is annotated
with @Path with relative URI path as value

* The base URI is the application context

import javax.ws.rs.Path;

@Path (" /stockquote")
public class StockResource ({

public String getStockInfo() {
return "This is Stock Information";

}

}
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Resource Methods

» Resource methods are public methods of a
resource class that you identify with a request

method designator
* (@GET, @QPUT, @QPOST, (@DELETE
e @HEAD, @OPTIONS

* The return values of methods with request
designator annotations are generally
* void
« aJava language type
e Jjavax.ws.rs.core.Response
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Exa m p I e ( http://www.javapassion.com/webservices/jaxrs.pdf )

// Assume the application context is
// http://example.com/catalogue, then

//

// GET http://example.com/catalogue/widgets

// - handled by the getList method

// GET http://example.com/catalogue/widgets/nnn
// - handled by the getWidget method.

@Path ("widgets")
public class WidgetsResource {

QGET
String getList() {...}

@GET @Path("{id}")
String getWidget (@PathParam("id") String id)

4373/201}5 CS-592 Spring 2015 - Myron Papadakis
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http://www.javapassion.com/webservices/jaxrs.pdf

URI Path Template

« URI path templates are URIs with variables
embedded within the URI syntax

// Will respond to http://example.com/bookmarks/1234

@Path (" /bookmarks/ {bookmark}")
public class BookmarkResource ({

QGET
public String getBookmark (
@PathParam ("bookmark") String bookmarkId) ({

» The value of the bookmark variable may be
obtained by adding the @pathParam On method

param eter
23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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Resource method parameters

e Resource methods can be annotated with one of the
following annotations:

Anmnotation | Description
| @MatrixParam ' Extradts the value of a URI matrix parameter
| @Qu er_\-'Pa ram | Extracts the value of a URI mlexy parameter
@PathParam ' Extracts the value of a URI template parameter
@CookieParam | Extracts the value of a cookie ‘
' @HeaderParam ' Extracts the value of a header
' @FormParam Extrad the value of a form
' @Context Injects an instance of a supportedresource
23/3/2015 CS-592 Spring 2015 - Myron Papadakis 14
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http://www.devx.com/Java/Article/42873/0/page/2

Sub Resources

e Apart from the resource class, it is possible also to annotate
methods of a resource class with the @path annotation (sub
resource methods)

@Path("/sayHello")

public class SayHello { GET request from the URI
public SayHello() ({ /sayHello/lastname
} will be handled by the
@GET
aPath ("lastaame”) hello () sub-resource method

public String hello() ({ In the sayHello resource class

}
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MIME Types Specification

A resource class can produce or consume any type of MIME

Use @Produces to specify the MIME type for the response

— arepresentation that can be produced by a resource
and sent back to the client

Use @Consumes to specify the MIME type for the request

— arepresentation of the specific content types that a
resource can accept from an HTTP request entity
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Example: MIME specification

@Path("/sayHello")
@Produces ("application/xml")
public class SayHelloResource {

@GET
public String getXml() {...}

QGET
@Produces ("text/html")
public String getHtml () {...}

QPUT
@Consumes ("application/xml")
public void putXml (String content) {...}
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23/3/2015

Netbeans RestFul Example

Similar to the Hello Project Example (Netbeans
import)
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Netbeans Example > Create a Web

Application (1)

e The first step is to create a web application. Name the web
application RESTfullLab.

Steps

Mame and Location

1. Choose Project

2. Name and Location
3. Server and Settings

4,  Frameworks

23/3/2015

Project Mame:  RestFullab|
Project Location: | C:'\UsersiMyroniDocumentsietBeansProjects

Project Folder: | C:\Users\MyroniDocumentsMetBeansProjects\RestFullab

Browse,..

[ ] Use Dedicated Folder for Storing Libraries
Libraries Folder:

Cifferent users and projects can share the same compilation libraries
(see Help for detszils).

CS-592 Spring 2015 - Myron Papadakis
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Netbeans Example > (2) Add a
RESTful service.

e You should do this by selecting the option to create the
RESTful web service from pattern.

Steps Choose File Type
;— Choose File Type Project: | () RestFulLab v
Q, Filter:
Cateqories: File Types:
----- I, JavaBeans Objects e Web Service .
..... 1)) AWT GUI Forms Web Service from WSOL
..... |} Unit Tests &Y RESTHuUl Web Services from Entity Classes
_____ [)) Persistence n@: RESTful Web Services from Patterns
_____ ) Groovy &Y RESTful Web Services from Database
, &Y RESTfUl Java Client
""" | Hibernate &Y RESTfUl JavaScript Client
""" ' Web Services @; Cross-Origin Resource Sharing Filter
""" L XML &Y 1AXRS 2.0 Filter
----- |} GlassFish ¥ | |@Y JAXRS 2.0 Interceptor
< 2 @ Web Service Client v
23/3/2015 CS-592 Spring 2015 - Myron Papadakis 20
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Netbeans Example > (3) Specify
the Resource Classes

Steps Select Pattern

1. Choose File Type Select a RESTHul web service design pattern:

2. Select Pattern : :
3. Spedfy Resource Classes ®) 5imple Root Resource
() Container-Item

() Client-Controlled Container -Ttem

Description:

Create a RESTuUl root resource dass with GET and PUT methods using Java API for RESTful Web

———— at . M van

Steps Specify Resource Classes

1. Choose File Type Project: |F‘.e5tFuILab |
2. Select Pattern
3. Specify Resource Classes Location: |Suur::e Packages W |

Resource Package: |res1q:lad=:age W |
Path: |511.|denﬂ |
Class Mame: |51L|der11ﬂesuur::e |
MIME Type: |appli:3ﬁun!xml W |

Representation Class: |ja'u'a.|ang.5tring | Select...

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 21
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Netbeans Example > (3) Specify
the Resource Classes

e Once this is done, keep clicking through the pages of the
wizard, accepting the defaults on each page. You should wind
up with a skeleton of a RESTful web service that looks like
what you see on the next slide

—I:g.;tj RestFulLab

=t 5 Web Pages

-1} WEB-INF

- [@] index.html

=\ {7 Source Packages

—}::} restpackage
- &5 ApplicationConfig.java
|i| StudentResource.java

-\ @ Libraries

-\ jg RESTful Web Services

+- | & Configuration Files

- + N R

......!....

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 22
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@Path ("student™)
puklic class StndentResource {

@Context
private Urilnfo context;

# Creates a new instance of StudentResource
rublic StudentBesonroce () {
¥

* Retrieves representation of an instance of resztpackage.StudentRe=zounrce
* @return an instance of java.lang.S5tring
BGET
@Produces ("application/xml"™)
public String getiml () {
J/TODD return proper representation object
()

throw new UnsupportedOperationException

=
r

P

* POT method for updating or creating an instance of StudentBResonroce

* @param content representation for the res:;ﬁce
23/3/291\%1‘&’:111‘11 an HTTP r s Sgn%gZ({)ﬂlﬁSﬁ_—tl\é\_(_ronE%Daglr;l:!s updated or created :’ES:'_;_%E

== e n‘sfo'r'n‘1at’|bn"5”ys'temstLa boratory”



Starting to modify the code

e Change the body of the getXml method to return a “Hello String”

E‘] index. html X|EE| ApplicationConfig.java X|EE| StudentResource.java x|

I

Source | History | @*E}_I‘|ﬂ%l5'%ilﬁ?{bDD|E =§|‘:-\J Dl

ckage . StundentRe=sonurce

BGET

/ e o e e ey e
LW AL LI ELL ] S -l S ey

return "<%xml version=\"1.0\" encoding=\"UTF-g\"?:"
+ "<m=sgrHello Rest!</msg>";

L
35 !
36 1tat
37 #¥ fretorn an instance of java.lang.S5tring
38 L

= —_—m e T -
cllalbaiull Ll LIl LSl T
-

L & =1

'

*# [@param content T

e

5 fretwemosn SEEE €67597'Spring 2015 - Myron Papadakis
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Deploying and Testing a Restful
Web Service

e Next, do a Clean and Build, and then right-click on the project node and
select Deploy.

e We are now ready to test the web service.

— Netbeans can use a browser as a test client for a RESTful service.
There is a caveat though, only Internet Explorer works correctly to test
RESTful services.

* You are now read to test the web service. Right-click on the project node,
and select

e Test RESTful web services

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 25
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Configure REST Test Client

e When the first Option (Locally Generated Test Client) does

not work select the second and select the project that you
just deployed

() Locally Generated Test Client (suitable for Internet Explorer)

(@) Web Test Clientin Project | Browse....

Target Folder: C:\Users\Myron'\Documents\MNetBeansProjects\RestFullabiweb

Motice:

The security restrictions of some browsers might blodk access to remote (REST) resources from the local
filesystem. To access REST resources in such cases, deploy a project that contains the test dient to the same

domain as the resource, If your browser permits access to remote resources, you can choose your local
filesystem as the target and you do not need to deploy the test client to a server,

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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Test Restful Web Services

Test RSTful Web Services

=& RestFulLab

@ student Select a node on the navigation bar (on the left side of this page) fo test.

Test RESTful Web Services

EJE",', RestFulLab RestFulLab > student

student Resource: student
(http://localhost:8080/RestFulLab/webresources/student)

Status: 200 (OK)

Response:

Tabular View Raw View Sub-Resource Headers Http Monitor

<?xml version="1.0" encoding="UTF-8"?>
<msg>Hello Restl</msg>

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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Testing the WS (Alternate)

e http://localhost:8080/RestFullLab/webresources/student

6 localhost: 8080/FestFullab/webresources/student

Avto 10 apyeio XML Oev QaiveTal vo £Y€1 GUGYETICUEVEC TA|POPOPIES LLOPPOTOINGT|C.

<msg>Hello Rest!</msg>

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 28
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http://localhost:8080/RestFulLab/webresources/student

Alternate Testing (Us

ReEquesT

ing the Firefox

ReEsPoNsE

ulLab/webresources/student

HEAD on http://localhost:8080/RestFullab/webresources/student
) Text [

Status: 200 OK @ Browser
41 2080/ RetE : : +

HEAD v Submit || GET POST PUT
MNew request FPaste Reques£ ‘ Authentication...
Content to Send | Headers | Parameters |
Content Type: | w |
Content Options: Basebd Parameter Body
@ Content () File Browse...
|

http://localhost:8080/RestFullLab/webresources/student

REquesT
UIQL |http:;’;r localhost:8080/RestFullab/webresources/student w |
GET v Submit GET POST PUT

MNew request

Paste Request

Authentication. ..

Content to Send | Headers | Parameters|

ResPoNsE
GET on http:/flocalhost-8080/RestFullLab/webresources/student

Status: 200 OK ® Browser () Text |
Av16 10 opysio XML dev paivetor va 51 GUGYETIGPEVES
HevOpo SYVPOQOL QUIVETOL TUPUKITE.

Content Type: | v |
Content Options: Basebd Parameter Body
A3(302RL50) File CS-592 Spripg, 2045 -

<msg>Hello Rest</msg>

29
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http://localhost:8080/RestFulLab/webresources/student

Change the Example (XML to
HTML)

AGET

AProduces ("text,/html™)

e erdi e

public 5tring getHtml () {

! T e o g —
L B F L L l-had 21 L e L 4

return "<html><body><hl>Hello Rest (HTMI

* PUT method for updating or cre

ing an instance of S5tudentResonrce
iparam content rep T

iretorn an HTTE

EPUT
@Consumes ("text/ html™)

public wvolid putHtml (5tring content) {

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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Test the HTML Example

@] student Resource: student
(http://localhost:8080/RestFulLab/webresources/student)

Choose method to test:  GET(text/html) v

Status: 200 (OK)

Response:

Tabular View Raw View Sub-Resource Headers

Hello Rest (HTML) !

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 31
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Test the HTML Example

e |[mmediately by providing the URL of the resource

6 localhost: 8080/RestFullab/webresources/student

Hello Rest (HTML) !

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
Transformation Systems Laboratory

32



23/3/2015

Restful Java Client in Netbeans

CS-592 Spring 2015 - Myron Papadakis
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Creating the Client Project

E| RestFulLab
e Create a new Java {;} 5 Web Pages

Application Project - B[l Source Packages
“RestFullLabClient” | BB restpadage |
>@| ApplicationConfig.java
E] StudentResource.java
-\ fg Test Packages
| Libraries
-\ @ TestLibraries
E+ 5 RESTful Web Services
; I";'I-@; StudentResource [student]
-- {3 HTTP Methods
: -- 4 Subresource Locators
- B Configuration Files
EI@ RestFullabClient
| E} {7 Source Packages
=" EE| restfullabdient
E} RestFulLabClient. java

23/3/2015 C5-592 epnnﬁoﬁ W F 3R Papadakis 34
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Creating the Client Project

e File > New > Other > RestFul Client

Steps Choose File Type
;_— Choose File Type Project: | & RestFulLabClient v
Q, Filter: |
Categories: File Types:
----- WINg UL FOorms EoTR Taws Clis
w2 PRI “MMrESTAU Java Client
----- ')\ JavaBeans Objects &Y JAXRS 2.0 Fiter
----- L) AWT GUI Farms &Y JAXRS 2.0 Interceptor
----- [} Unit Tests @ web Service Client
..... U_} Persistence Logical Handler
_____ U_} Groovy Message Handler
----- L,I_, Hibernate
----- [JIJ Web Services
..... U_} YML
----- |}, Other W
23/3/2015 CS-592 Spring 2015 - Myron Papadakis 35
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Creating the Client Project

e Select the Rest Resource > From Project > Resourcelab
Project > StudentResource and press Finish

Steps

MName and Location

1. Choose File Type
2. Name and Location

23/3/20'15

Class Mame: |MewlerseyClient

Project: RestFullabClient
Location: Source Packages W
Package: W

Created File: |:\Jsers\Myron'DocumentsMetBeansProjects\RestFullabClientsrc\MewJerseyClient.java

Select the REST resource:

(@) From Project () IDERegistered | | Browse...

L BEST Besource Names

StudentResource [student]

Authentication: | NOME w | []55L

§09:592- Springn2€:15 - Myron Papadakis
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Client

e Something like the following stub will be created

public class HewderseyClient {

private WebTarget webTarget:
private Client client;

private static final S5tring BASE URI = "http://localhost:2080/REest

pubklic NHewJerseyClient() {
client = javax.wa3.rs.clientc.ClientBuilder.newllicsnt():

wekbTarget = client.target (BASE URI) .path("student™);

public String getiml () throws ClientErrorException {
WebTarget resource = weblarget:
return resource.reguest(javax.ws.rs.core.MediaType.TEXT XML) .get (String.class);

public void putXml (Cbject requestEntity) throws ClientErrorException {

-y

web?arge:.request(javax.ws.rs.can.HEdiaTypE.T;X:_XHZ].put{javax.ws.rs.client.Entity.entityl

public wvoid close() {

client.close ()

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 37
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Client

e Take alook at the top of the file

pFackage clientpackage:

] import javax.ws.rs.ClientErrorException;
import javax.ws.rs.client.Client;
- import javax.ws.rs.client.WebTarget;

* Jersey REST client generated for BEST resource: StudentBesonroce

= US5AGE:

* Spre>

' HewderseyClient client = new NewdJerseyClient():
= Object response = client. .23 ({...):

* J/ do whatever with response

= client.close():

[=tondent]<br>

] |

® A=+l |
canchnor FyIon

23/?;/2015 CS-592 Spring 2015 - Myron Papadakis
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Running the client

e |n order to run the client the server must be running...

43
435
a0
21
92

| s}

[=] public =tatic vold maimn(String[] args) {
HewderseyClient client = new NewderseyClient () ;
Chject response = client.getXml ()
System.cut.println (response) ;

client.claose():

L |

£

i NewJerseyClient }

HNotifications Output x

[l> | 7ava DB Database Process x | GlassFish Server 4.0 x | RestFullabClient (run) X

[ = | kmsg}Helln REest</mag>
%& BUILD SUCCESSFUL (total time: 1 second)
23/3/2015 CS-592 Spring 2015 - Myron Papadakis 39
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23/3/2015

Netbeans Restful Example 2

Import a Sample Project

CS-592 Spring 2015 - Myron Papadakis
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Example 2: Import Sample Project

Steps Choose Project
;— Choose Project Q Filter:
Categories: Projects:
2-[)) Samples ~ | | calculator (Java EE 6)
-1 Java &) Secre Calculator (Java EE &)
U—f JavaFx @ REST: Hello Werld (Java EE 6)
U—f HTMLS [@ REST: Customer Database (Java Ef &)
-@ REST: Message Board (Java EE &)
B
[‘,L, Java EE
[‘,L, Maven
U_) PHP
[‘,|_, Groovy
~ ) Cfc++ v
23/3/2015 CS-592 Spring 2015 - Myron Papadakis 41

Transformation Systems Laboratory



EStateless
BPath (" /greeting™)
puklic cla=s=s HelloWorldBesource {

BEJB

private HameStorageBean nameStorage;

&

* Retrieves representation of an instance of helloworld.HelloWorldResource
* Bretorn an instance of java.lang.String
@GET
@Produces ("text/html™)
public 5tring getGreeting() {1
return "<html ><body><hl>Hello "+nameStorage.getHame (})+" </ hl></bodvy>/html>";
}
#5ingleton
pukbklic class HameStorageBean {
* POT method for npdating an instance of Hellg
* @param content representation for the resoun e Fie1A
* @retuorn an HITP response with content of ths private String name = "World":
@pUT

@EConsumes ("text/plain™)

public void setName (String content) {

nameStorage.setName (content) ;

public S5tring getNHame () {
return name;

public woid setName (String name) {

23/3/2015

CS-592 Spring 2015 - Myron Papadakis
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this=s.nams name ;

}
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Test the Sample Project
VLT 11t /locahost 8030 HeloWoridresources/applicaton wad

Test RESTful Web Services

Eﬁ-" HelloWorld HelloWorld > greeting

@ greeting Resource: greeting
(hitp://localhost:8080/HelloWorld/resources/greeting)

Choose method to test: GET{tefohtg @Singleton
pukbklic class NHameStorageBean {

PUT (text/plai
Status: 200 (OK) // name field

private S5tring name = "World"™;

Response:

public S5tring getNHame () {
Tabular View Raw View Sub-Resource Headers return name;
H

Hello World! public void setName (String name) {

thi=.nams = name;

23/3/2015 CS-592 Spring 2015 - Myron Pappdakis 43
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Test the Sample Project > Put a
value and get back the response

Resource: greeting

(http /Mlocalhost:8080/HelloWorld/resources/greeting) 1
N—
Choose method to test:  PUT(iext/plain) |+ Test

Content: cs5-452

©,

HelloWorld > greeting

Resource: greeting
(http://localhost:8080/HelloWorld/resources/greeting)

Status: 200 (OK) @

Response:

Choose method to test: GET(text/html) |v

Test

Tabular View Raw View Sub-Resource

Hello CS-452!

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 44
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Alternate Testing

* http://localhost:8080/HelloWorld/resources/greeting

RequesTt ResPoNsE
URL |http:/localhost:8080/HelloWaorl ] s/gresting .,.l GET on http://localhost:8080/HelloWorld/resources/greeting
f Status: 200 OK

GET v | Submit ‘ \(GET POST PUT us ® Browser () Text

Mew request Paste Request Authentication. ..

d d Hello World!

Content to Send | Headers | Parameters|

Content Type: | v |

Content Options: Basebd Parameter Body

Content File Browse.

RequesTt

23

ResronsE
URL |http://localhost:8080/HelloWorld/resources/greeting v| PUT on http://localhost:8060/HelloWorld/resources/greeting
PUT v| | Submit ‘ GET postT | [ Pur ) Status: 204 No Content @ Browser O Tes
Mew request | | Paste Request ‘ Authentication. ..
Content to Send | Heagers | Parameters |
Content Type: text!plaﬂ i |
Content Options: Basleﬁ4 Parameter Body
/3/@(CpRtent () File CS-592 Spring 2045« Myron |Papadakis 45
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http://localhost:8080/HelloWorld/resources/greeting

Alternate Testing

e After putting the content we check it by selecting GET again

REquesT REsroNsE
URL http:/flocalhost:8080/HelloWorld/resources/greeting v GET on http:/flocalhost:8080/HelloWorld/resources
Status: 200 OK
GET v | Submit | GET POST PUT atus ® Brows
Mew reguest Paste Request | Authentication. ..
] ] Hello CS-452!
Content to Send | Headers | Parameters|
Content Type: W
Content Options: Basebd Parameter Body
® Content () File Browse._.
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More Complex Example

Book Example
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Book Restful Web Service

e For starters develop a Restful Service that

— Returns all books

— Returns a book with a given id

— Adds a book
e Obviously we will need a structure for the books (list, map or whatever)
e Firstly, the Restful Web Service must create a dummy book
e Each book has

- Id

— Name

— Author

— Isbn

— Price

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 48
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Book Restful Web Service

e Files that we will need to write
— BookResource.java
— Book.java

e |n this example, we will be using XML as the serialization format, i.e. we
will send and receive Book entities from the web service using XML.

e The @XMLRootElement annotation on the Book class is a JAXB
annotation which allows JAXB to convert this entity from Java to XML
and back. It is possible to annotate the fields and methods within the
class to customize the serialization, but for our tutorial the JAXB defaults
are fine.

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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Book.java

ES] Bookjava X Fﬁ] BookResource,java X

Source | Hstory (@R -B1-|Q B F | P LB |20 O]

1 rackage bookpackage:

2

3 [0 import javax.xml.bind.annotation.XmlRooctElement;

4

5 E¥mlEBootElement (name = "book™)

L public cla=s=s Book {

7

o private int id;

9 private S5tring booklName:

10 private S5tring bookifuthor:

11 private S5tring bookISEHN:

12

13| [£] public int getId() {returm id;}

14| [-] public void setId(int id) {thi=s.id = id;}

15 [ public 5tring getBookName () {return bookllame:}

16| [£] public wvoid =setBookName (String bookMame) {this=s.booklame = bookMName;
17| [=] public String getBookfAnthor() { return bookiunthor:}

18 [ public wvoid setBookbfothor (String bookfinthor) {this.bookfuthor = bookButhor:}
19 [ public 5tring getBookISBH () {return bookISEHN:}

20| [£] public void =setBookISBH (String bookISBN) {thi=s.bookISEHN = bookISEBEH! }

w1
rs

23/3/2015 CS-592 Spring 2015 - Myron Papadakis 50
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@rath ("bookr==curcem)  1The resource will thus be hosted at “/bookresource”.
@5ingleton
pukbklic clas=s BookBesource {

*Singleton lifecycle ensures that only one instance of this class
will created by Jersey per web-application.

private UrilInfo context:

BContext

private HashMap<Integer, Book> bookMap = new HashMap<Integer, Book>|

puklic BookBResource () {
Book book = new Book():

book. zetBookButhor ("EBhaveh Thaker"):
book.setBookName ("Introduction to BRESTful Web Services");
book.setBookISBN ("ISEN 10: 0-596-52926-0");
addEBook (book)
}
BGET
@Path ("books"™)

public List<Book» getBooks () {
Li=zt<Book> books = new ArravList<Book>{():
books.addill (EookMap.wvalues () ) !
return books;

}
@GET
@Path (" {id}")
23/8PHG- Book getBook (EPathBg:592 Spring R015~ MyrerikPabadakis 51
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Notes

The Consumes and Produces combos can be used to specify the default

mime type(s) of data which this resource can accept and generate. These
values can be overridden by individual methods in the class.

— We will be serializing to XML, so we use the application/xml| mime
type.

The URL path field specifies the path at which this method can be
reached, relative to the containing resource.

In this case we specify {id}, which means this resource method can be
reached at /bookresource/{id}.

— The curly braces denote a URI variable.

— These variables are substituted at runtime in order for a resource to
respond to a request based on the substituted URI.

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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Notes

e Since we need the value of the id variable, we use the
PathParam annotation to map it to the cld parameter.

 |In addBook() case, we're responding to a POST request and
expect application/xml input which would be deserialized
into the book parameter.

e The book parameter is an Entity parameter (unannotated)
and is mapped directly from the message body of the
iIncoming request.

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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BookResource > Show all Books

URL  http:/flocalhost:8080/Book/webresources/bookresource/books v Set th eu rI an d
Submit GET POST laﬂ/ press get
MNew request Faste Request Authentication._.
emewTETT T T HttpRequester
Cont RESPONSE
GET on http:/flocalhost:8080/Book/webresources/bookresource/books
® C

Av1o 1o apysio XML dev poivetol v £Y£1 CUCYETICUEVES TANpOQOPiss Loppomoinon:c. T«

— <books>
— <book>
<bookAuthor=Bhaveh Thaker</bookAuthor>
<bookISBN=ISBN 10: 0-596-52926-0</bookISBN=>
<bookName=Introduction to REST{ul Web Services</bookName>
<id>0</id>
</book=

</books>
23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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BookResource > Show Book by id

e http://localhost:8080/Book/webresources/bookresource/0

Request ResronsE
URL hitp:/flocalhost:8080/Book/webresources/bookresource/( GET on http://localhost:8080/Book/webresources/bookresource/0
GET v| | Submit | GET POST PUT Status: 200 OK ®
MNew request | Paste Request ‘ Authentication. ..
Avto 1o apysio XML d=v poivetol vo Y8l CUGYETICUEVES TTANPOQOPIES LOPP
Content to Send | Headers | Parameters
Content Type:
o — <book=
Content Options: Basebd Parameter Body <bookAuthor=Bhaveh Thaker</bookAuthor=
i® Content () File Browse._. <hookISBN=ISBN 10: 0-396-52926-0</bookISBN=>
<bookName=Introduction to RESTful Web Services</bookName>
<id=0</id>
</book>
@GET
@Path ("{id}"™)
public Book getBook (EPathParam("id") int bookId) {
return bookMap.get (bookId)
23/3/2015 } CS-592 Spring 2015 - Myron Papadakis 55
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http://localhost:8080/Book/webresources/bookresource/0

BookResource > Show Book by id

e http://localhost:8080/Book/webresources/bookresource/1

RequesTt

LIRL |http:HIm:thust:B[]BUIBuuh’wehresuurces!huukresuurceﬁ

vi

| GET v

Submit ‘ GET POST PUT
| New request Paste Request ‘ Authentication...
| Content to Send | Headers | Parameters |
Content Type: | v
Content Options: Basebd Parameter Body
® Content ) File Browse. ..

23/3/2015

RESPONSE
GET on http://localhost:8080/Bookfwebresources/bookresource/1
Status: 204 Mo Content

There is no book with id 1..

CS-592 Spring 2015 - Myron Papadakis 56
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http://localhost:8080/Book/webresources/bookresource/1
http://localhost:8080/Book/webresources/bookresource/1

BookResource > Add a book

e Suppose we want to add a (2"9) book

e Theidis increased according to the size of the structure (map,
list or whatever we use...)

e We must make a post request

e Consider we want to send the following book as a request
<book>

<bookAuthor>Leonard Richardson</bookAuthor>
<bookISBN>ISBN 10: 0596529260 </bookISBN>
<bookName>RESTful Web Services</bookName>
</book>
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BookResource > Add a book > Code

BPOST
EPath ("add™)
public String addBook (Book book) {

int id = bookMap.size ()
if (book == null) {

return "Book is null"™;
¥} else {

book.=setId(id) ;

bookMap.put (id, book):

return "Book \"" 4+ book.getBookMName () + "\" added witl
+ id + " =2ize=" 4+ bookMap.=size ()

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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XML Post

RequesT

URL http:/localhost:8080/Book/webresources/bookresource/add

POST v Submit ‘ GET POST PUT

Mew request | Paste Reguest

Authentication. .

Content to Send  Headers  Parameters

Content Type: application/xml

Content Options: Basebd FParameter Body
(@ Content () File

<book=

<bookAuthor=Leonard Richardson</bookAuthaor=
<booklSBMN=ISBMN 10: 0596529260 </booklSBN=

<bookMName=RESTul Web Semvices</bookMName:
<id=0</id=
</book:>

Browse. .

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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HttpRequester > Post (a book as
XML)

REquesT

URL http:/flocalhost:8080/Book/webresources/bookresource/add

pOST v | Submit | GET PO PUT
Mew request | | Paste Request Authentication. ..
Content to Send | Headers | Parameters |
Content Type: application/xml v
Content Options: Basebd4 Parameter Body
(® Content () File Browse. ..
<book>

<bookfuthor=Leonard Richardson</bookiuthor=
<bookl5BM=15BMN 10: 05696529260 </bookl5BM=
<bookMName=RESTul Web Senrices</bookMName=

</book:>
RESFORSE
POST on http://localhost:8080/Book/webresources/bookresource/add
Status: 200 OK (@ Browser
23/3/2015 Book "RESTHul dehy > Shvis S0 25 IFor Phpdahiitz==2 60
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HttpRequester > Post (a book as
XML) > Verify it is added

REquesT

UREL http:/flocalhost:8080/Book/webresources/bookresource/1

W
GET v/ | Submit || @ POST PUT
Mew request  Paste Reguest Authentication...
Content to Send | Headers | Parameters
Content Type: . HtpRequeser
RESPONSE
Content Gl]tiﬂﬂﬁ: Bas GET on http://llocalhost:8080/Book/webresources/bookresource/1
Status: 200 OK (@) Browser
@ Content () File

Av1o o apysio XML dzv @oiveTol vo €21 CUCYETIGIEVES TANPOPOPIES LOPOOTOINCTC.

— <book=

<hbookAuthor=Leonard Richardson</bookAuthor=
<hookISBN=ISBN 10: 0596529260 <bookISBN=
<bookName=RESTiul Web Services</bookName=>

23/3/2015 e SE57883 Spring 2015 - Myron Papadakis
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HttpRequester > Get all books

RequesT
URL |http:/flocalhost:8080/Bookiwebresources/bookresource/books

GET v Submit r GET .OST PUT
Mew request | Paste Reqguest Autfientication. ..

Content to Send | Headers | Parameters

Content Type:
Content Options: Basebd Parameter Body

® Content () File Browse

23/3/2015

REsPONSE
GET on http:/flocalhost:8080/Book/webresources/bookresource/books
Status: 200 OK

Avto to apysio XML dev goiverol v £Y81 COOYETICUEVES TTANPOPOPIES PLOp

— <bhooks=
— <hook>
<bookAuthor>Bhaveh Thaker</bookAuthor>
<hbookISBN=ISBN 10: 0-396-52926-0</bookISBN=>
<hbookName=Introduction to RESTTul Web Services</bookName>
<id=0</id=
</book>
— <hook>
<hookAuthor>1eonard Richardson=/bookAuthor>
<hbookISBN=ISBN 10: 0596529260 </bookISBN=
<hbookName=REST{ul Web Services</bookName>
<id=1</id=
</book>
</books=
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HttpRequester > Delete a book

e |f we want to delete a book what should we do?

e Add a method for deleting a book.
e Need a parameter for the id of the book

— @DELETE...
— Go to the map and locate the book id
— Delete it

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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HttpRequester > Delete a book

http://localhost:8080/Book/webresources/bookresource/delete/0

RequesT

URL | http:/flocalhost:8080/Bookiwebresources/bookresource/delete/0

vi

“ GET || PosT || PuT

Mew request | | Paste Request

‘ | Authentication. . |

Content to Send | Headers | Parameters |

Content Type: |

Content Options: | Basetd | |Parameter B-ﬂd‘:,."|

@ Content () File Browse. ..

REsFoNSE
DELETE on http://localhost:8080/Book/webresources/bookresource/delete/0

Status: 200 OK ® Browser () Text [ ] Pretty forme

Book successfully deleted

http://localhost:8080/Book/webresources/bookresource/0

ReEQuesT
UEL |http:/flocalhost-8080/Book/webresources/bookresource/0 w |
GET W Submit GET ST PUT

Mew request Paste Request

‘ "ﬂ"'j| GET Request l

Content to Send | Headers | Parameters|

Content Type: |

v|

Basebd

Parameter Body

Content Options:
23/5}2015
® Content () File

CS-592 Spring 201
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REsPONSE
GET on http://localhost:8080/Book/webresources/bookresource/(

Status: 204 Mo Content

(@) Browser () Text [ ] Prett
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http://localhost:8080/Book/webresources/bookresource/0
http://localhost:8080/Book/webresources/bookresource/delete/0

HttpRequester > Delete a book

REquesT

URL |http:/localhost:8080/Book/webresources/bookresource/books
GET W Submit | GET POST PUT

Authenti| GET Request

Mew request Paste Reguest

Content to Send | Headers | Parameters

Content Type:

Content Options: Basebd Parameter Body

(® Content () File Browse. __

23/3/2015

REsroNSE

GET on http://localhost:8080/Book/webresources/bookresource/books

Status: 200 OK ®) Browser () Text [ | Pretty format

Avto to upyeio XML dev poivetol vo sl CUOYETICUEVES TTANpOQOPLES W
GEVOPO SYYPAMOT POIVETOL THPOKATH.

CS-592 Spring 2015 - Myron Papadakis
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— <books>
—<book=
<hookAuthor>Leonard Richardson</bookAuthor>
<hookISBN=ISBN 10: 0596529260 </bookISBN=
<hbookName>RESTHul Web Services</bookName>
<id>1</id>
</book>
</books>
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HttpRequester > Update a book

Need to some code to the resource (@PUT) for updating
the book

— Two parameters (bookld,price)

http://localhost:8080/Book/webresources/bookresource/u
pdate/0/50

REquesTt

REsrONSE

URL |http:/flocalhost:8080/Book/webresources/bookresource/updfte/0/50 v PUT on hitp://localhost:8080/Book/webresources/bookresource/update/0/50

PUT v| | Submit ‘ GET POST PUT Status: 200 OK

®) Browser () Text [ Pretty format

Mew request | | Paste Request | Authentication. ..

Book successfully updated
Content to Send | Headers | Parameters

Content Type: application/json
Content Options: Basebd Parameter Body

® Content () File

Browse...

23/3/2015 CS-592 Spring 2015 - Myron Papadakis
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http://localhost:8080/Book/webresources/bookresource/update/0/50
http://localhost:8080/Book/webresources/bookresource/update/0/50

Update a book (its price)

Request Resronse
URL |http:HIUcalhnst:8UBUIBonkfwehresourcesfhookresource!hooks |v| GET on http://localhost:8080/Book/webresources/bookresource/books

Status: 200 OK \
|GET v| | submit | ‘ [ eer || post || pur [ atus ® Browser () Text [] Pretty format

http://localhost:3080/Book/webresources/bookresource/books

| Mew request | | Paste Request | ‘ |Authenticati0n... |

Avto o apysio XML dev goivetot v EE1 CUOYETIONEVES TATPOPOPIES pop

Content to Send | Headers | Parameters | d&vBpo syyploov QuiveTol TUPUKATE.
Content Type: | v | ,
Content Options: | Basefd | | Parameter Body ‘ — <hooks>
® Content () File Browse. . — <bhook=
<bookAuthor=Bhaveh Thaker</bookAuthor>
<hbookISBN=ISEN 10: 0-526-52926-0</bookISBN=
<bookName=Introduction to RESTful Web Services</bookName=
<id=0</id=
=price=30.0</price=
</book>
</books>
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Rest Example with JAXB + JSON +JQuery

Similar to Book Example



JAXB (Just some notes....)




JAXB Introduction

e NetBeans 6.5 provides support for web services using JAX-WS
and JAXB.

e JAX-WS delegates the mapping of the Java language data
types to JAXB API.

— JAXB stands for Java Architecture for XML Binding.

— JAXB converts XML schemas to Java Content trees and vice
versa.

— Java Architecture for XML Binding (JAXB) is a Java
technology that provides an easy and convenient way to
map Java classes and XML schema for simplified
development of Web service



JAXB Introduction

e Basically JAXB is the translator of XML schemas (and data
types) to Java and vice versa.

— Since the WSDL describes the XML schema there is a need
to translate that schema to Java.

— |tis the job of JAXB to do just that

e JAXB uses annotations to indicate the central elements.



Overview of Data Binding Using
JAXB

Web Service applications need a way to access data that are in XML
format directly from the Java application.

Specifically, the XML content needs to be converted to a format that is
readable by the Java application.

Data binding describes the conversion of data between its XML and Java
representations.

JAX-WS uses Java Architecture for XML Binding (JAXB) to manage all of
the data binding tasks.

— Specifically, JAXB binds Java method signatures and WSDL messages
and operations and allows you to customize the mapping while
automatically handling the runtime conversion.



Data Binding with JAXB

| |
| | | JAXB
| binding | | Annotations |
| declarations | : I
[ ————— =l I-----|-----I
|
N I .
: } 4 3 | S{hama-duri'.md-l
| XKML | » ™  and existing |
iS-:hema-:h{ mnd"‘ | Java Classes _i
S T
|
_____ v L
— _} — » Unmarshal ——» i
T —— JavaObjects
| SOAP | XML éﬁi
I | e
> r=® s Marshal <
_____ -

JAXE



JAXB in Bottom-up (and Top-down)

e Start from Java: Using this programming model, you create
the Java classes.

— At run-time, JAXB marshals the Java objects to generate
the XML content which is then packaged in a SOAP
message and sent as a Web Service request or response.

e Start from WSDL: Using this programming model, the XML
Schemas exist and JAXB unmarshals the XML document to
generate the Java objects.



JAXB Architecture

XML Schema Type Java Data Type
xsd:string java.lang.String
xsd:integer java.math.Biginteger
xsd:int int

xsd.long long

xsd:short short

xsd:decimal java.math.BigDecimal

xsd:float float



JAXB vs. DOM and SAX

e JAXB is not part of the standard Java distribution, but is available from Sun
as part of the Java Web Services Developer Pack (Java WSDP)

e JAXB is a higher level construct than DOM or SAX
— DOM represents XML documents as generic trees
— SAX represents XML documents as generic event streams

— JAXB represents XML documents as Java classes with properties that
are specific to the particular XML document

e E.g. book.xml becomes Book.java with getTitle, setTitle, etc.

e JAXB thus requires almost no knowledge of XML to be able to
programmatically process XML documents!



Is JAXB enough?

e Marshall and unmarshall the XML file




TodoMap class

package todopackage:

import java.util.TreeMap:;

inport javax.xml.bind.annotation.XmliccessType:
import javax.xml.bind.annotation.XmlAccessorlype:
import javax.xml .bind.annotation.XmlRootElement:

E¥mlRootElement (name="todos")

@¥mlAccessorType (¥mlAccessType. FIELD)
public class TodoMap {

private TreeMap<Integer, Todo> todoMap = new TreeMap<Integer, TodoX>{():
public TreeMap<Integer, Todo> getTodoMap() {

return todoMap;

rublic void setTodoMap (TreeMap<Integer, Todo>»> todoMap) 1
thi=s.todoMap = todoMap;



JAXB marshall and unmarshall

public =tatic woid marshall (TodoMap todoMap, S5tring filename) {

try {
JAXBContext jaxbContext = JAXBContext.newInstance (TodoMap.class):;
Marshaller jaxbMarshaller = jaxbContext.createMarshaller():

jaxbMarshaller.setProperty (Marshaller. JAXE FORMATTED COUTPUT, true):
JaxbMarshaller.marshal (todoMan, new File (filename) )

catch [(JAXEException ex) {
Logger.getlogger(Util.class.getlame () ) . log (Level . SEVERE, nmull, ex):

public =tatic TodoMap unMarshal (String filename) |

try {
JEXEContext jaxblontext = JAXBContext.nevIinstance(TodoMap.class):
Tmmarshaller jaxblUnmarshaller = jaxblContext.createlnmarshaller():
TodoMap tHap = (TodoMap) jaxblUnmarshaller.unmarshal { new File (filename)

return tMap:
catch [(JAXEException ex) {

Logger.getlogger(Util.class.getlame () ) . log (Level . SEVERE, nmull, ex):

return null;



TodoResource Class > Marshall or
Unmarshall?

BGET

@Path ("todos™)

@Produces ( {MediaType.APPLICATION JS0N})
public List<Todo> getTodos() [{...5 lines }|

BGET

@Produces ({MediaType.APFLICATICON J50
@Path (" {todoId} ™)

public Todo getTodo (EPathParam("todoId™) int thDId]|{...5 lines= }|

@PGST

@Consumes ( {MediaType.APFLICATION JSON})
@Path ("add"

public Response addTodo (Todo todolbi) k...

- —— P e =
— L — SERLEE i LA L

18 lines
EDELETE
@Path ("delete/{delId}™)
public String deleteTodo (@PathParam("del1Id4d™) int tnand]l{...E lines
@PUT

@Path ("update/{todoId}/{date}")
public String updateTodo (EPathParam("todoIld") int todold,
@PathParam("date") )

[ul

String date]l{...E line=




TODOResource

@Path ("todo™)
@5ingleton
public class TODOResource |

private TodoMap todoMap = null;

public TODOResource () {
File £ = new File (Util.fil=ename) ;
TreeMap<Integer, Todo> map = null;/ /moved here =
if ('f.exi=sts=s()) {
todoMap = new TodoMap():

Ly
it
E
|
fu

map = new TreeMap<Integer, Todo>{():
todoMap. setTodoMap (map) ;
createDummyTODO () ;

else

' e e

todoMap




TODOResource

private int getFreeSlot() {

if (todoMap.getTodoMap () .isEnptvy () 1
return 1;
¥ else {

return todoMap.getTodoMap () . lastEey () + 1:

private vold createDummyTODO() {

Todo © = new Todol() !
t.2etDescription ("I have to make thi=s asszignment
t.z2etDate ("Today at 11:00");
L.2etld(getFreel5lot ()]}
t.2etTitle ("C5-592 Lsszignmentl™);
addTodo ()

}

BGET

@Path ("todoz")

Lizt<Todo> todosList = new Arraylist<Todo>():

todoslist.addall (todolap .. getTodoMap () . values () )
return todosList:



TODOResource

BGET

@Produces ({MediaType . AFPLICATION J50N,MediaType.AFFLICA

@Path("{todoId}™)

public Todo getTodo (EPathParam("todoId") int todoId) {
return todoMap.getTodoMap () .get (todold) ;

private boolean containsTodo (Todo todoCbi)
String title = todoCb]j.getTitle () ;
Collection<Todo> todo=s = todoMap.getTodoMap () .values=/():;
for (Todo walue : todo=) {
if (title.equals(value.getTitle())) {
return true;

¥
return false;



TODOResource > addTodo

@POST

@Cnnsumesi{HediaType.AP-LICATIi{_:EiJ}]

@Path ("add™)

public Response addTodo (Todo todolbij)
int id = getFreeSlot():

String result = null:

if (todoChkj = nmull) {
result = "You sent no content. Please post a correct TOD (in j=son fprmat
return Response.status(Response.Status.NO CONTENT) .entity(result) .build()

} elge if (todoMap.getTodoMap () .containsEey (id)) { ~ontainsTodo (todolb]j
result = "Thi=z todo already exista";

return BResponse.statos (400) .entity(result) .build()
} el=e {

todoCbj .setId(id) ;
todoMap .getTodoMan () .put (id, todolbhi):

result = "todolki YW'" + todoObj.getDescription () + "\" was created with Id
+ todolbi.gecId():

EATED) .entity(result) .build/{()



TODOResource > addTodo

@POST

@Path("add/{title}/{dat

pukbklic String addTodo (
EPathParam("title
EPathParam|"des=

recturn "This

} oelse {
Todo todoCbj = new Todo():
todoCb]j.setId(id) ;
todoCb] .setTitle (Litle) ;
todoCb] .setDescription (descriptionl) ;
todoCbij.=setDate (datel) ;

==

String title, @EPathParam("date™)

czcription™) String descriptionl)
int id = getFreeSlot /()
if (todoMap.getTodoMap () .contain=sKey (id)) {

mamm ey mrT gl
ready eX13TIS 7

{

String datel,

!

+ todoCbj.getDescription|)

=+



First run

RequesT

UEL http:/localhost:8080/RestTODO/webresources/todo/todos v
GET v Submit | GET POST PUT
Mew request | Paste Hequest | Authentication. ..

REsPoNSE

GET on http://localhost:8060/RestTODO/webresources/todo/todos

Status: 200 OK

(@) Browser

() Text Pretty format

View raw transaction

[{"date":"Today at 11:00","description”:"I have to make this

assignment™”,"id":1,"title" :"C5-592 Assignmentl™}]



)

XJ=

ads
<

Mrive

Directory & File Creation

. v ThisPC » O5(C) » todoDE

e

Mame Date modified Type Size

~

'l todo 26/3/20151:0T e XML File 1KB|

1 <?xml version="1.0" encoding="UTF-8" standalone="yes"?>
2 <todos>
3 E <todoMap>
4 E <entry>
5 <key>l</key>
6 <value>
7 <date>Today at 11:00</date>
8 <description>I have to make this assignment</description>
9 <id>1</1d>
10 <title>Cs8-592 Assignmentl</title>
11 7 </value>
| i </entry>
13 | </todoMap>
14 ~</todos>



Add a Todo

MEWUEDSD

URL |http://localhost:8080/RestTODO/webresources/todo/add

POST v Submit GET POST PUT

Mew request Faste Request Authentication. ..

Content to Send | Headers | Parameters

Content Type: application/json

Content Options: Basebd Parameter Body

(® Content () File Browse

{"date”-"Tomarrow at 12:00","description”:"Add a report to the
submission”,"title":"CS-592 Assignment2"}

REsPONSE

POST on http:/flocalhost:8080/RestTODO/webresources/todo/add
Status: 201 Created

todoOby "Add a report to the submission” was created with Id 2



Add a Todo > XML is updated

?xml versicon="1.0" encoding="UTF-8" standalone="yes"?>
todos>
<todoMap>
<entry=>
<key=1</key>
<valuex>
<date>Today at 11:00</date>
<description>I have to make this assignment</description>
<id>l</id>
<title>Cs8-592 Assignme
</valuex>
</entry=
{fthDMap} This file has been modified by another program,
/todos>

ChtodoDBVtodo.xml

Do you want to reload it?




Add a Todo > XML is updated

<todos>
<todoMap>
<entry>
<key>1l</key>
<value>
<date>Today at 11:00</date>
<description>I have to make this assignment</description>
<id=1</1d>
<title>CsS-592 Assignmentl</title>
</value>
</entry>
<entry>
<key=2</key>
<value>
<date>Tomorrow at 12:00</date>
<description>Add a report to the submission</description>
<id=2</1d>
<title>Cs-592 Assignment2</title>
</value>
</entry>
</todoMap>
</todos>




Delete a Todo

RequesT REsPoONSE

URL |http:/flocalhost:8080/RestTODO/webresources/todo/delete/1 v DELETE on http://localhost:8080/F
Status: 200 OK

DELETE v/ | Submit ‘ GET POST PUT us

Mew request | | Paste Reguest Authentication. . Todo successfully deleted

Content to Send | Headers | Parameters

Content Type:

Content Options: Basebd Parameter Body
® Content () File

Browse___




Delete a Todo

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<todos>
<todoMap>
<entry>
<key>1l</key>
<valuex>
<date>Today at 11:00</date>
<description>I have to make this assignment</description>
<id>1l</id>
<title>CS-592 Assignme
</valuex
</entry>
<entry>
<key>2</key>
<valuex
<date>Tomorrow at 12:0(
<description>Add a repd
<id=2</id>
<title>Cs-592 Assignment2</title>
</value>
</entry=>
</todoMap=>
</todos>

ChtodoDB\todosml

This file has been modified by another program.
Do you want to reload it?




Delete a Todo > Updated XML file

<?xml version="1.0" encodling="UTF-8" standalone="yes"?>
l<todos>
] <todoMap=>
] <entry>
<key>2</key>
] <value>
<date>Tomorrow at 12:00</date>
<description>Add a report to the submission</description>
<ld>2</id>
<title>Cs8-592 Assignment2</title>
</wvalue>
</entry>
</todoMap=>
</todos>



TEAog EvoTnTag

i EMIXEIPHEIAKO MPOrPAMMA
x M EKMAIAEYZH KAI AIA BIOY MABHEH

* *
* YNOYPTEIO MAIAEIAL & BPHEKEYMATAN, NOAITIZMOY & ABAHTIZMOY

EvpwnaikiEBvwon EIAIKH YMHPEZIA AIAXEIPIZHE
Evpwnaiké Kowvwvié Tapgio

Me tn ouyxpnpatodétnon e EAadag kai tng Evpwraikic Evwong



XpnuatodoTnon

*To TTapOV eKTTAIOEUTIKO UAIKO £XEI avaTTTuXOEi oTa TTAQiOIa TOU EKTTAIOEUTIKOU
EPyou Tou 0I10A0KOVTA.

*To £pyo «AvolkTa Akadnuaika Madiupara oto Mavemmiotiio KpATNG» £XEI
XPNMUATOOOTNOEI HOVO TN AVAdIAUOPPWON TOU EKTTAIOEUTIKOU UAIKOU.

*To €pyo uAoTrolgiTal oTo TTAaiclo Tou ETixeipnoiakou Npoypduuatog
«EkTtTaideuon kai Aia Biou M&bnon» kai cuyxpnuaTtodoTeital atro TV
Eupwtraiki 'Evwon (EupwTtraikd Koivwviké Tapegio) kal atrd €Bvikoug TTOpOoUC.

EMIXEIPHXIAKO MPOIPAMMA
EKMAIAEYZH KAI AlA BIOY MAGHZH .= Ez nA

enévdyuen sTny Uowvia Tne yvuone
y EE= < [ npdypopo v ow avimgn
YNOYPTEIO NMAIAEIAL KAl OPHEKEYMATAQN

Evpwmaikr ‘Evwon EIAIKH YNMHPEZIA AIAXEIPITHL

E 6 K 8 Tauei
PUNAIEOTONMIKO TAHE Me ™ cuyxpnhparodotnon ¢ EAAadag kat tng Evpwnaikig Evwong
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2nNUEiwpa adglodoTnong

* To mmapdv UAIKG diaTiBeTal Je TOUG OGpoug TNG adelag xprions Creative Commons
Ava@opd Anuioupyou - Mn Eutropikry Xprion - MNapduoia Aiavouri 4.0 [1]1 R
uetayevéoTepn, AleBvric ‘Ekdoorn. ECaipouvTtal Ta auTOTEAR £€pya TRITWYV TT.X.
PwTOYPAYIES, dlaypAPMATA K.A.TT., TA OTTOIO EUTTEPIEXOVTAI OE AUTO KAl TA OTTOIA
avagEpovtal padi he Toug OPOUG XProng Toug oTo «Znueiwpa Xpnons Epywv Tpitwvy.

@089

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

*()0¢ Mn Eptropikni opiletal n xprion:
—1ou d&v mep\aUBAVEL AUECO 1 EUUECO OLKOVOULKO OPEAOC QO TNV XPron Tou €pyou, yla To SLOVOUEN TOU
€pyou kot adelodoyo

—T1tou Hev epLAAUBAVEL OLKOVOLLLKY) cuvaAAayn wc poUnmoBeon yia tn xprnon r npocBacn oto €pyo

—mtou dev npooTopilel 0To SLavopEa Tou Epyou Kot adelod0X0 EUMECO OLKOVOLKO 0deAOG (m.x. Stadnuioeslg)
aro tnv npoBoAr Tou £pyou o€ SLASLKTUAKO TOTIO

*O JIKAIOUXOC UTTOPEI va TTAPEXEI OTOV ADEIODOXO EEXWPIOTH AdEIQ VA XPNOIMOTIOIEI TO
€PYO VIO EUTTOPIKN XPron, Epocov auto Tou {nTnoki.
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