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Projekt Vehicle - Server

package at.htl.vehicle.rest; @XmlRootElement

, , o package at.htl.vehicle.entity;
import javax.ws.rs.core.Application;

import javax.ws.rs.ApplicationPath;

public class Vehicle {

@ApplicationPath("/rs") o private String brand;
|c})ub11c class RestConfig extends Application { private String type;
——— public Vehicle() {}

package at.htl.vehicle.rest; public Vehicle(String brand, String type) {
import at.htl.vehicle.entity.Vehicle; this.brand = brand;

this.type = type;
import javax.ws.rs.GET; }
import javax.ws.rs.Path;
import javax.ws.rs.PathParam;
import java.util.ArraylList;
import java.util.List;

//region Getter and setter
public String getBrand() {
return brand;

@Path("vehicle") ¥
public class VehicleEndpoint {
public void setBrand(String brand) {
@GET this.brand = brand;
@Path("{id}") }
public Vehicle find(@PathParam("id") long id) {

) return new Vehicle("Opel " + id, "Commodore"); public String getType() {

return type;

@GET ¥
public List<Vehicle> findAll() {
List<Vehicle> all = new ArraylList<>(); public void setType(String type) {
all.add(find(42)); this.type = type;
return all; 1
¥ //endregion
s 5 1



Show parameter name hints

@GET
@Path("{id}")
PathParam("1d" n A
public Vehicle find(@ athPara ( id ).‘Lo g 19) {_ . I \/|anchmal irritieren
return new Vehicle(|brand:|"Opel " + id, Commodore") ; . .
} diese Hints
® © Preferences
Q Editor > General > Appearance
Appearance & Behavior Caret blinking (ms): | 500
Keymap Use block caret
- Editor Show right margin (configured in Code Style options)
- prer Show line numbers
A \ Show method separators
sl il Show whitespaces
Code Completion v!| Inner
Code Folding v| Trailing
AT Show vertical indent guides
- . Show code lens on scrollbar hover @GET
Editor Tabs Show breadcrumbs 7 B @ath("{id}")

Gutter Icons public Vehicle find(@PathParam("id") long id) {

] ' n Show parameter name hmts Conflgure return new Vehicle("Opel " + id, "Commodore™);

Postfix Completion Show CSS color prevnew |con — =4 )
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File ~ Authentication ~ Headers ~ View ~

[-] Request

Method GET

v URL | http://localhost:8080/vehicle/rs/vehicle/1

Favorite Requests ~  Setting ~ RESTClient

v KN

Body

Request Body

[-] Response

Response Headers

Response Body (Raw)

Response Body (Highlight)

Response Body (Preview)

Could not find MessageBodyWriter for response object of type: at.htl.vehicle.entity.Vehicle of media type: text/html



File ~ Authentication ~ Headers ~ View ~ Favorite Requests ~ Setting ~ RESTCIient
[-] Request

Method GET ¥  URL  http://localhost:8080/vehicle/rs/vehicle/1 * v m

Body

Request Body

[-] Response

Response Headers Response Body (Raw) Response Body (Highlight) Response Body (Preview)

1. Status Code : 500 Internal Server Error

2. Connection : keep-alive

3. Contentole

4. | Content-Type

5. L‘D‘i{? — . 2016 16:58:30 GMT
5. Server : WildFly/10

/.  X-Powered-By : Undertow/1



File ~  Authentication ~ Headers ~  View ~ Favorite Requests ~  Setting ~ RESTClient

[-] Request
Method GET v  URL  htip://iocalhost:8080/vehicle/rs/vehicle/1 X v m
Headers I Remove All

Body

Request Body

[-] Response

Response Headers Response Body (Raw) Response Body (Highlight) Response Body (Preview)

ﬁmStatus Cdde" :' 2 0K
“~Connection T Keep-aLlive

Content-Length : 37

% Content-Type - applitation/json?
‘Tate——— T Sun, 13 MOV 2010 17:00:32 GMT
Server : WildFly/10
X-Powered-By : Undertow/1



File ~  Authentication ~ Headers ~  View ~ Favorite Requests ~ Setting ~ RESTClient

[-] Request
Method GET ¥  URL | http://localhost:8080/vehicle/rs/vehicle/1 * v m
Headers i Remove All

Accept: application/json X

Body

Request Body

[-] Response

Response Headers Response Body (Raw) Response Body (Highlight) Response Body (Preview)

{"brand":"0Opel 1","type":"Commodore"}



jUnit-Client

O O
Groupld at.htl.vehicle-st
Artifactld @ vehicle-st

Version 1.0-SNAPSHOT

O O New Project
Project name: Vehicle-st

Project location:  /Users/stuetz/Dropbox/htl/skripten/java.4jg.nvs/presentations/05.REST.mit.Entites/Vehicle-st



<?xml version="1.0" encoding="UTF-8"7>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupId>at.htl.vehicle-st</groupId>
<artifactId>vehicle-st</artifactId>
<version>1.0-SNAPSHOT</version>
<packaging>jar</packaging>

<properties>
<maven.compiler.source>1.8</maven.compiler.source>
<maven.compiler.target>1.8</maven.compiler.target>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
</properties>

<dependencies>

<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.12</version>
<scope>test</scope>
<exclusions>

<exclusion>
<groupId>org.hamcrest</groupId>
<artifactId>hamcrest-core</artifactId>
</exclusion>

</exclusions>

</dependency>

<dependency>
<groupId>org.hamcrest</groupId>
<artifactId>hamcrest-all</artifactId>
<version>1.3</version>

</dependency>

<dependency>
<groupId>org.glassfish.jersey.core</groupId>
<artifactId>jersey-client</artifactId>
<version>2.24</version>

</dependency>

<dependency>
<groupId>org.glassfish.jersey.media</groupId>
<artifactId>jersey-media-json-processing</artifactId>
<version>2.24</version>

</dependency>

<dependency>
<groupId>org.glassfish</groupId>
<artifactId>javax.json</artifactId>
<version>1.1.3</version>

</dependency>

</dependencies>

</project> 10



VehicleEndpoint| T

package at.htl.vehicle.rest;

import org.junit.Before;
import org.junit.Test;

import javax.json.JsonArray;

import javax.ws.rs.client.Client;

import javax.ws.rs.client.ClientBuilder;
import javax.ws.rs.client.WebTarget;
import javax.ws.rs.core.MediaType;
import javax.ws.rs.core.Response;

import static org.hamcrest.CoreMatchers.x;
import static org.hamcrest.MatcherAssert.assertThat;
import static org.junit.Assert.fail;

public class VehicleEndpointIT {
private Client client;
private WebTarget target;

@Before
public void initClient() {
this.client ClientBuilder.newClient();
this.target = client.target("http://localhost:8080/vehicle/rs/vehicle");

¥

@Test

public void fetchVehicle() {
Response response = this.target.request(MediaType.TEXT_PLAIN).get();
assertThat (response.getStatus(),is(200));
String payload = response.readEntity(String.class);
System.out.println("payload = " + payload);

11



Variante 1: TEXT _PLAIN

B~ Project v € = | #- = (€ vehicleEndpointiT.java x
v ['mVehicle-st ~/Dropbox/htl/skripte
g -idea 26 @Before
v src 27 public void initClient() {
v main 28 this.client = ClientBuilder.newClient();
java 29 this. target = client.target("http://localhost:80808/vehicle/rs/vehicle");
30
~resources 31 ¥
v test 32 @Test
v Mmjava 33 G public void fetchVehicle() { - , - —
v Pu at.htl.vehicle.rest 34 Response response = this. target. reque&t(MedlaType TEXT PLAIN) d

assertThat(response.getStatus(),is(200775

- g 35
€ = VehicleEndpoir - String payload = response.readEntity(String.class);

» [wtarget 37 System.out.println("payload = " + payload);
pom.xmi 38 fail();
. . 39 }
[ e . !‘Yih.l'c!ehft-'jnjl. 40 }
Run VehcheEndpomtlT
} o = la ,L_ E % » () 1 test failed - 704ms

» v uVehcheEndpomtlT (a1 70ams /libracy idic/Contents/Home/bin/java ...
n (& fetchVehicle 70ams | Payload =
&
"""" +java.lang.AssertionError <2 internal calls>
at at.htl.vehicle.rest.VehicleEndpointIT. fetchVehicle(VehicleEndpointIT. java:38)
+ <28 internal calls>
» Process finished with exit code 255
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Var. 2: APPLICATION_JSON

B Project v € = | #- I~ (€ VehicleEndpointiT.java x
v .Veh.icle-st ~/Dropbox/htl/skripte | VehicleEndpointIT || fetchVehicle() |
" -idea 26 @Before
v src 27 public void initClient() {
v main 28 this.client = ClientBuilder.newClient();
java 29 this.target = client.target("http://localhost:8080/vehicle/rs/vehicle");
30 }
- resources 31
v test 32 @Test
v [wjava 33 G _ public void fetchVehicle() { e—— . ..
- at.htl.vehicle.rest 34 g Response response = this. target. request(MedlaType APPLICATION JSOM)j‘

: gl 35 assertThat(response.getStatus(),is(20@77;
€ = VehicleEndpoit - P g

String payload = response.readEntity(String.class);
» [target 37 System.out.println("payload = " + payload);
pom.xml 38 fall() H
. . 39 }
- e, = !a.\./ih.llc!el.?t...:n.“. 40 }
Run VehcheEndpomtlT £~
b @ = .La i % = » () 1 test failed - 719ms

» v uVehcheEndpomtIT (at 719ms
bq & VehicleEndpointIT. 719ms

idk/Contents/Home/bin/java ...

"""" +Java.lang.AssertlonError <2 internal calls>
at at.htl.vehicle.rest.VehicleEndpointIT. fetchVehicle(VehicleEndpointIT. iava:38)
+ <28 internal calls>

» Process finished with exit code 255
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Var. 3: APPLICATION_XML

2 Project v € = | #- = (€ VehicleEndpointiT.java X
v W& Vehicle-st ~/Dropbox/htl/skripte | VehicleEndpointIT || fetchVehicle() |
I .idea
26 @Before
v src 27 public void initClient() {
v main 28 this.client = ClientBuilder.newClient();
java 29 this. target = client.target("http://localhost:8080/vehicle/rs/vehicle");
- resources g? }
v Dutest 32 @Test|
v Mmjava 33§ public void fetchVehicle() { : —
v ' at.htl.vehicle.rest 34 Response response = this.target. requa;t(MedlaType APPLICATION XML Jpet();
' . o 35 assertThat(response.getStatus(),is(2eey 5 ——— —— —
' & VehicleEndpoir 36 String payload = response.readEntity(String.class);
» [mtarget 37 System.out.printin("payload = " + payload);
pom.xml 38 fail();
Vehicle-st.iml 39 }
- i = !a.-_._-l I TP SR 40 }

Run VehcheEndpomtIT

b @ = .La J= E = » () 1 test failed - 917ms

» v uVehlcleEndpomtlT (at 917ms /Library/ : gLMa .8. 2 1dk/C
h"l @ fetchVehicle 917ms | | payload = <?xml versmn-"l 2" encoding="UTF- —g"

' standalone="yes"?><collection><vehicle><brand=>0Opel

"""" |L 42</brand><type>Commodore</type></veh1cle></collect10n>

= ———— =

+java.lang.AssertionError <2 internal calls>
at at.htl.vehicle.rest.VehicleEndpointIT. fetchVehicle(VehicleEndpointIT.java:38)
+ <28 internal calls>

»
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Testen gegen JsonObject

B~ Project v © = | 8- I+
v ['mVehicle-st ~/Dropbox/htl/skripte
- .idea
src
v main
java
~resources
v {est
v [wijava
v at.htl.vehicle.rest
€' = VehicleEndpoir
» [wtarget
pom.xml
= Vehicle-st.iml
» |l External Libraries

Run VehicleEndpointlT

P @ L2E T i1 o»

v (@ VehicleEndpointIT (af 732ms “/libracxilavallavalirtualMachines Gdicd S 0012 ic
}:payload = [{"brand":"Opel 42","type":"Commodore"}] |

@n fetchVehicle 732ms

»

¢’ VehicleEndpointiT.java x

' VehicleEndpointIT || fetchVehicle() |

26 @Before

27 public void initClient() {

28 this.client = ClientBuilder.newClient();

29 this.target = client.target("http://localhost:8080/vehicle/rs/vehicle");
30 }

31

32 @Test

33 G public void fetchVehicle() {

34 Response response = this. target request(MedlaType APPLICATION'JSON)i?et().

35

36 {
37 ;
38 ,

39 - ‘ JsonObJect vehicle = payload gethonObJect(O).

40 v 1 assertThat(vehicle.getString("brand"), is("Opel 4%"));

41 a assertThat(vehlcle getStrlng("type") 15("(ommodore")) ,
42 —mr S = ———— -
43 }

() ] test passed - 732ms

sdik/Contents/Home/bin/java ...

Process finished with exit code @
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JSON

« JSON steht fur "JavaScript Object Notation" und definiert ein Datenformat, in dem
Informationen wie Objekte, Arrays und sonstige Variablen in lesbarer Form gespeichert
werden kdnnen. In den meisten Sprachen gibt es Parser, die den JSON String in eine
entsprechende Variable verwandeln.

* Die Notation von JSON in Java weicht in einigen Punkten von der JavaScript-Syntax ab:

 Alle Eigenschaftsnamen in einem Objekt mUssen in doppelten Anflhrungszeichen
notiert sein.

« FUhrende Kommas in Objekten und Arrays sind verboten.

e Bei Zahlen sind fuhrende Nullen verboten und einem Dezimalpunkt muss mindestens
eine Ziffer folgen.

e Strings mussen durch doppelte Anfihrungszeichen begrenzt sein. Es darf nur ein
beschranktes Set von Zeichen escaped werden. Bestimmte Kontrollzeichen sind
ganz verboten.

« JSON wird haufig in Verbindung mit Ajax genutzt, um einfach Informationen zwischen
dem Clienten und dem Server auszutauschen und ist eine praktische Alternative zu XML.

http://vviki.selfhtml.org/V\1/i€lS<i/JavaScript/JSON


http://wiki.selfhtml.org/wiki/JavaScript/JSON
http://wiki.selfhtml.org/wiki/JavaScript/JSON

JSON Beispiel

JsonObject "hey": "gu

"anumber”: 243,

"anobject": {
"whoa": "nuts",
"anarray": [1, 2, "thr<hl>ee"]% Array
"more": "stuff"

},

"awesome”: true,

"bogus”: false,

"meaning”: null,

"japanese": "HENHS. ",

"link": "http://j)sonview.com”,

"notLink™: "http://jsonview.com 1s great”

17



JSON Processing in Java

e JSON-P stellt zwei unterschiedliche JSON-APIs zur
Vertlgung:

* Object Model API: wir verwenden diese AP !
o Streaming API: Low-Level-API, zur effizienten

Verarbeitung grof3er JSON-Datenmengen,
vergleichbar mit der StAX API tir XML

https://jsonp.java.net/



https://jsonp.java.net/
https://jsonp.java.net/

Erstellen eines JSON-
Objekts

Employee emp = createEmployee();

e e ——

JsonObjectBuilder empBuilder = Json. createObfectBu1lderu ;’;
JsonObjectBuilder addressBuilder = Json.crea 7 Lder();
JsonArrayBuilder phoneNumBuilder = Json createArrayBullder(),j

for (long phone : emp.getPhoneNumbers()) {
phoneNumBuilder.add(phone);
}

addressBuilder.add("street”, emp.getAddress().getStreet())
.add("city", emp.getAddress().getCity())
.add("zipcode", emp.getAddress().getZipcode());

1empBu11der .add("id", emp. getId())
“ .add("name"”, emp.getName())

.add("permanent”, emp.isPermanent())
ﬂ .add("role"”, emp.getRole());

S

empBuilder.add("phoneNumbers", phoneNumBu11der);
empBuilder.add("address”, addressBuilder);

JsonObject empJsonObject ﬁémpaqilder;buildgi; ﬂ

System.out.println("Employee JSON String\n“"+empJsonObject);

http://www.journaldev.com/2315/java-json-processing-api-example-tutorial

19



http://www.journaldev.com/2315/java-json-processing-api-example-tutorial
http://www.journaldev.com/2315/java-json-processing-api-example-tutorial

Zugrift auf JSON-Objekte

InputStream fis = new F11eInputStream(JSON FILE),

//create JsonReader object
JsonReader jsonReader = Json.createReader(fis);

//get JsonObject from JsonReader
JsonObject jsonObject = jsonReader.readObject();

//we can close IO resource and JsonReader now
jsonReader.close();
fis.close();

aus File in ein JsonObject

kAddress address = ngggggggggﬁLl}

//Retrieve data from JsonObject and create Employee bean
= new Employee();

Employee emp

emp. setPermanent(JsonObJect'getBooleah i_“
emp.setRole(jsonObject.getstring( role

//reading arrays from json
JsonArray jsonArray = jsonObject.getJsonArray(“phoneNumbers™);
long[] numbers = new long[jsonArray.size()];
int index = 9;
for(JsonvValue value : jsonArray){
numbers[index++] = Long.parselong(value.toString());

}

emp.setPhoneNumbers(numbers) ;

»street"7:°ﬂ

address.setStreet(innerJsonObject.ge getStr1n;'
address.setCity(innerJsonObject.getString("
address.setZipcode(innerJlsonObject.getInt(" 21pcode")),
emp.setAddress(address);

//print employee bean information
System.out.println(emp);

Zugriff auf Elemente des JsonObjects

http://www.journaldev.com/2315/java-json-processing-api-example-tutorial

20



http://www.journaldev.com/2315/java-json-processing-api-example-tutorial
http://www.journaldev.com/2315/java-json-processing-api-example-tutorial

CRUD

Ein einfacher Einstieg

21



Server - Entity

package at.htl.vehicle.entity;

import javax.xml.bind.annotation.XmlRootElement; Mit dieser Annotation
@XmlRootElement kann daS ijekt In XML
public class Vehicle { serialisiert werden

private Long id;
private String brand;
private String type;
public Vehicle() {}

public Vehicle(String brand, String type) {

this.brand = brand; Die Entitat wird mit einem
this.type = type; kinstlichen Schlussel

' erganzt

// Getter and setter

22



Server - Endpoint

@Path("vehicle")
public class VehicleEndpoint {

@GET

@Path("{id}")

public Vehicle find(@PathParam("id") long id) A
return new Vehicle("Opel " + id, "Commodore");

5

QGET

public List<Vehicle> findAll() {
List<Vehicle> all = new ArraylList<>();
all.add(find(42));
return all;

}

@DELETE
@Path("{id}")
public void delete(@PathParam("id") long id) {

System.out.println("deleted = " + id);
I3
@POST
public void save(Vehicle vehicle) {
System.out.println("Vehicle = " + vehicle);
s

23



Client - Tests

pubtic ctass VehicteEndpointIT { * Diese Tests sind
gglzate WebTarget target; nlcht Optlmal, da
public void initClient() { | mehrere Testfalle

¥

pub11c void crud

ClientBuilder.newClient();
client.target("http://localhost:8080/vehicle/rs/vehicle");

this.client
this.target

N elner

et ~ lestmethode

Response response = this. target request(MedlaType APPLI CATION_ .
assertThat(response.getStatus(),is(200));

JsonArray payload = response.readEntity(JsonArray.class);
System.out.println("payload = " + payload);
assertThat(payload, not(empty()));

enthalten sind.

JsonObject vehicle = payload.getJsonObject(0);
assertThat(vehicle.getString("brand"),equalTo("Opel 42"));
assertThat(vehicle. getStrlng("type"), startsW1th("Commodore"))

——

e Die einzelnen
| Testfalle sollten

/) GET with id

JsonObject dedicatedVehicle = this.target Vonelnander
.path("43") L " :
.request (MediaType.APPLICATION JSON) unabhan glg sein

.get(JsonObject.class);
assertThat(dedicatedVehicle. getStrlng("brand") conta1n55tr1ng("43")) |

assertThat (dedicatedVehicle. getString("k

" Response deleteResponse — this.target

e —

Q= N

.path("42") S—

. request(MediaType.APPLICATION_JSON) M QFQS‘V("’; I‘ -;e =) =

.delete(); v @ VehicleResource
assertThat(deleteResponse.getStatus(),is(204)); // no content @ crud




package at.htl.vehicle.rest;

import org.junit.Before;
import org.junit.Test;

import javax.json.JsonArray;

import javax.json.JsonObject;

import javax.ws.rs.client.Client;

import javax.ws.rs.client.ClientBuilder;
import javax.ws.rs.client.WebTarget;
import javax.ws.rs.core.MediaType;
import javax.ws.rs.core.Response;

import static org.hamcrest.CoreMatchers.x;

import static org.hamcrest.MatcherAssert.assertThat;
import static org.hamcrest.Matchers.empty;

import static org.hamcrest.Matchers.isEmptyString;
import static org.hamcrest.core.IsNot.not;

public class VehicleEndpointIT {
private Client client;
private WebTarget target;

@Before
public void initClient() {
this.client = ClientBuilder.newClient();
this.target = client.target("http://localhost:8080/vehicle/rs/vehicle");

}

@Test

public void crud() {
Response response = this.target.request(MediaType.APPLICATION_JSON).get();
assertThat(response.getStatus(),is(200));
JsonArray allTodos = response.readEntity(JsonArray.class);
System.out.println("payload = " + allTodos);
assertThat(allTodos,not(empty()));

JsonObject vehicle = allTodos.getJsonObject(0);
assertThat(vehicle.getString("brand"),equalTo("0pel 42"));
assertThat(vehicle.getString("type"), startsWith("Commodore"));

// GET with id
JsonObject dedicatedVehicle = this.target

.path("43")

.request(MediaType.APPLICATION_JSON)

.get(JsonObject.class);
assertThat(dedicatedVehicle.getString("brand"),containsString("43"));
assertThat(dedicatedVehicle.getString("brand"),equalTo("Opel 43"));

Response deleteResponse = this.target

.path("42")

.request(MediaType.APPLICATION_JSON)

.delete();
assertThat(deleteResponse.getStatus(),is(204)); // no content

} 25



