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Warum REST?

 REST ist die Lingua Franca des Webs

* Heterogene (verschiedenartige) Systeme kdnnen
mit REST kommunizieren, unabhangig von der
Technologie der beteiligten Systeme

« REST Resourcen werden im Web angeboten: zB
Google Maps, Twitter, Youtube, Facebook

http://www.programmableweb.com/apis/directory



http://www.programmableweb.com/apis/directory

Funktionswelse

o« Samtliche Informationen im Web sind Ressourcen,
auf die mittels HTTP zugegriffen werden kann.

GET Request

Response

Client
zB HTML +

Server

zB Java

: : POST R t
Application Server OST Heques

JavaScript

Response




Anforderungen

Adressierbarkeit: Jede Ressource muss Uber einen eindeutigen Unique Resource
|dentifier (kurz URI) identifiziert werden kénnen. Ein Kunde mit der Kundennummer
123456 kdnnte also zum Beispiel Uber die URI http://localhost/customers/123456
adressiert werden.

Zustandslosigkeit: Die Kommunikation der Teilnehmer untereinander ist
zustandslos. Dies bedeutet, dass keine Benutzersitzungen (etwa in Form von
Sessions und Cookies) existieren, sondern dass bei jeder Anfrage alle
notwendigen Informationen wieder neu mitgeschickt werden mussen.

Einheitliche Schnittstelle: Auf jede Ressource muss Uber einen einheitlichen Satz
von Standardmethoden zugegriffen werden kbnnen. Beispiele fur solche Methoden
sind die Standard-HTTP-Methoden wie GET, POST, PUT, und mehr.

Entkopplung von Ressourcen und Reprasentation: Das bedeutet, dass
verschiedene Repréasentationen einer Ressource existieren kdnnen. Ein Client kann
somit etwa eine Ressource explizit beispielsweise im XML- oder JSON-Format
anfordern.

https://wvvw.mittwald.de/bqu/webentwicklunq—webdesiqn/weaentwickluno/restfu|—webservices—1 -was-ist-das-uberhaupt



https://www.mittwald.de/blog/webentwicklung-webdesign/webentwicklung/restful-webservices-1-was-ist-das-uberhaupt

HIT TP Methoden

G ET READ: Lesen einer bestimmten Ressource

POST CREATE (und UPDATE): Erstellen oder Andern
ohne einer ID

(CREATE und) UPDATE: Erstellen oder Andern
PUT/PATCH mit einer bekannten |ID

D E |_ ET E DELETE: L6schen einer Ressource




GET requeshs  retrieve ——

o resourte from & Server.

(rET requests are cacheable ond idempokent(do nak
ffeck the Shabus o Hne SU““')-

GuccessFol (FET requesks
whuen o 200 shabus code.



@Rapidl_aP1 )

informahion ho the Server

Successhul POST requests
Wil rebeen & 20| Shabus
code (Created )



Rapid AP 0

PUT s also used ho Creabe/vpdale resources,
bot unlike POST, ¥ & idcmrokn}’

CO-“'W\S MU"'iplf. of the
Some ~PUT requesk does nok
affect He Server,

TF He resource does
ook essk, it will be crco.hd. 1f the resource Q‘(todj
exigs on Hhe Server, ik will be

On Swccess, replaced Wit the new Fn\n,/nd
will relvm o

200 (oK), 201 (created),
Or ‘204 (no Conkent) Shakus,




DRopid AP )
Like PUT/ PATCH also updlates
PA I CH o resvce, bt PATCH Onlj modifies o,
Spectied_park of ik inskesd of vpdlating e
enkire  resource.

PATCH / users/q

{ “email”: *coolbo96(@ robomail m’}

CoolboF96@ robokmail.com

Coolbok 97 @ robotmail. com

Successhul
PATCH methods
will relum Zx X



Syccesshu

DELETE requests "8
o 202 (ocaapred) , 200
or 20‘*(“0 m}m’.) ShWS.

DELETE requests Hhe
(ﬂO ; Gerver o femove Hee resovrce

denkified by the requesk URL.



Belispiele

Request | Response

Tr'P/1.0 200 OK
ontent-Type: application/json
IContent-Length: 1234

GET /products HTTP/1.0 |[ { uri: "http://ws.mydomain.tld/products/1000",
Accept: application/json name: "Gartenstuhl”,

price: 24.99 },

{ uri: "http://ws.mydomain.tld/products/1001",
name: "Sonnenschirm”,
price: 49.99 } ]
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Beispiel POST

Request Response

POST /products HTTP/1.0
Content-Type: application/json
Content-Length: 38 BTTP/1.0 201 Created

Location: http://ws.mydomain.tld/products/1002

{ name: "Sandkasten",
price: 89.99 }

12




Begrifte

¢ Safety (Sicherheit): HTTP Method ldempotent
Daten werden nicht GET
verandert S——— £
PUT

* |[dempotence
(ldempotenz): Die
Ressource behalt auch
bel mehrmaligen Aufruf ~ HEAD
den gleichen Zustand.

DELETE
OPTIONS

<

S eEBEBQA Y
>
<M<

&
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APls Use severnl HTTP Methods to Create , feadl | update,

and de‘d'e dota. Two QF {-hese ore pUT ond PATCH, whgch
are bokh used to moo\ip\, ond vpdate doto. However Hnetj both

do it in S'ig\nHa ditterent WoyYs.

Originq/ PUT <\ Entire Orisind
resource replaced

: =8 Poctial modifical

" arrial Modification
desired LN Opplied
modification

As o Summa ) We can Say Hat
PUT uses the requesk UR| ro deliver
o modlified version of He resource
that- replaces the original.

On the Ohher ’lMO(, PATCH onl.j
applies parh'al wpdates withoy
updal-ing Hhe enkire resource.



(©@Ropid AP Q

Here is a sumMmary of the difference in features
belween PUT and PATCH. In 9¢nem‘, il best +o use PATCH
unless You need b update Hhe whole resource. Using the
PUT method when you only need Fo modify a few fields
Con Use an unnecessary amount of bandwidth.

An HTTP Method is considered safe
it itdoes nok olter the shate of He server

IF the effect of making one
request is the Same Qs makmg
Mulkiple idenkicol requests,
He mebhod is id.zw\?oknl'.

Cacheable HTTP responses can

be stored ond retrieved for wse
oF onvHher FHme .



RESTful AP



O O New Project

w Java Project SDK: | '=t 1.8 (java version "1.8.0_112") B New...
W% Java Enterprise
“ JBosS Create from archetype Ad
J2ME
) Clouds

w Java FX
5 Android

IntelliJ Platform : —_——
) Version 1.0-SNAPSHOT Project |

O New Project

v Inherit

?‘ Groupld at.htl.restprimer

® 0 New Project

rArtlﬂfaCtld restprimer Project name: RestPrimer

s Enable Auto-Import {i

» More Settings

? Cancel Previous |

17



ooMm.xXml

<?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>
<packaging>war</packaging>

<groupId>at.htl</groupId>
<artifactId>restprimer</artifactlId>
<version>1.0-SNAPSHOT</version>
<dependencies>
<dependency>
<groupId>jakarta.platform</groupId>
<artifactId>jakarta.jakartaee-api</artifactId>
<version>8.0.0</version>
<scope>provided</scope>
</dependency>
</dependencies>

<properties>
<maven.compiler.source>11</maven.compiler.source>
<maven.compiler.target>11</maven.compiler.target>
</properties>

<build>
<finalName>restprimer</finalName>
</build>

</project>

18



REST-Kontiguration

‘e0® Create New Class
Name: at.htl.restprimer.rest.RestConfig !
Kind: € Class
Cancel m
package at.htl.restprimer.rest;
public class RestConfig extends App {
} @ & ApplicationPath (javax.ws.rs)

€ & Application

Application

€ & Application |

(javafx.application)

(javax.ws.rs.core)

BEACHTE: Wir

Application (com.apple.eawt) verwenden javax.ws.rs !l
€) = Application (com.sun.glass.ui)
Application (com.sun.javafx.tools.ant)

package at.htl.restprimer.rest;

import javax.ws.rs.ApplicationPath;

Das ist die komplette Konfiguration,
import javax.ws.rs.core.Application;

um REST-Ressourcen verwenden zu

kdnnen. Ev. kbnnte man noch CORS
konfigurieren. Warum wohl?

@ApplicationPath(,,api")
public class RestConfig extends Application {
I3

19



REST Ressource

® 0 Create New Class
Name: TimeServerResource{

Kind: € Class

Cancel

g -

package at.htl.restprimer.rest;

import javax.ws.rs.GET;
import javax.ws.rs.Path;
import java.time.LocalDateTime;

@Path("time")
public class TimeServerResource A

QGET
public String time() {

return "Time: " + LocalDateTime.now();
¥

20



Testlaut

® ® E] http://localno...primer/rs/time > | -
€ | ()  localhost:8080/restprimer/rs/time

Time: 2016-11-12T16:18:52.790

Nicht vergessen: Vor dem ersten Start den
Application Server (,Run/Debug®) konfigurieren

21



Verpbesserung der Ausgabe

Wie muss hier die
Rickgabe aussehen?

O @ E} localhost:8080/restprimer.  *

<« C' | [ localhost:8080/restprimer/rs/time

Aug 28,2015 8:53:54 AM

: ® ® E} localhost:8080/restprimer.

|' .
| <« C [ localhost:8080/restprimer/rs/time

28. August 2015, 08:57:31

22



Mogliche Clients

O O @ http://localho...primer/rs/time \ -+

[ We b — B rOwse r (- i)  localhost:8080/restprimer/rs/time \-

Time: 2016-11-12T16:18:52.790

e REST Clientin IDE

REST Client 8- L
P HTTP method: GET E Host/port: | http://localhost:8080 Path: /restprimer/rs/timel E
- ® o % REST Console b
Q) Request Cookies Response Response Headers —_—
&~ c chrome-extension://cokgbfifon

& ‘*__-ﬁ Time: 2016-11-12T16:21:58.059
B l REST COﬂSO'G thions Iarget g

version 4.0.2

|
: | 7 Target
O‘f, H
Target
Request URI

http://localhost:8080/restprimer/rs/time

* Plugins in WebBrowser
oder Standalone REST-Clients -

Request Timeout

RESTClient 60 seconds

RESTClient, a debugger for RESTful web services.

I o | PosT | PUT || DELE

23 chrome-extension://cokgbfifommojglbmbpenpphppikmonn



RESTClient
RESTClient, a debugger for RESTful web services.

File Authentication Headers View
[-] Request
Method GET v  URL | http:/localhost:8080/restprimer/rs/time

Favorite Requests Setting RESTCI ient

v N

Body

Request Body

[-] Response

Response Headers

Response Body (Raw) Response Body (Highlight)

28. August 2015, ©9:10:38

Hier sieht man sehr gut die

Header-Informationen wie Status

Code und Content-Type

Response Body (Preview)

-

[-] Response

Status Code
Connection
Content-Length
Content-Type
Date

Server
X-Powered-By

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

: 200 0K

: keep-alive

7

: text/html

: Fri, 28 Aug 2015 07:10:38 GMT
: WildFly/9

: Undertow/1

Re:




Eigener Java-Client

Der Nachteil der vorher genannten Clients besteht
darin, dass die REST-Abfragen I.N. nicht
wiederholbar sind. D.h. bei jeder Anderung im
Code, sind die Tests manuell durchzufihren

Abhilte: Die Erstellung eines eigenen Java-Clients
(mit der Jersey API, REST assured, ...)

25


http://rest-assured.io/

Exkurs: Java Community
Process (J&P) EFSP

* Die Sprache Java wird durch den Java Community Process bzw
den Eclipse Foundation Specification Process weiterentwickelt

* Mitglieder des JCP (Firmen und Einzelpersonen) konnen
Vorschlage zur Anderung der Sprache Java einbringen — Java
Specification Request (JSR)

 Wird ein JSR angenommen, erstellt eine Expertengruppe eine
Referenzimplementierung

o Fur JAX-RS (Java API for RESTful Web Services) ist dies
Jersey.

* Weitere Implementierungen sind zB RESTEasy, CXF, Restlet, ...

https://de.wikipedia.org/wiki/Java_Community Process https://www.eclipse.org/projects/efsp/
26



https://de.wikipedia.org/wiki/Java_Community_Process
https://www.eclipse.org/community/eclipse_newsletter/2019/january/EFSP_vs_JCP.php
https://www.eclipse.org/projects/efsp/

=clipse Foundation
Specification Process

EFSP

https://www.eclipse.org/community/
eclipse newsletter/2019/january/EFSP_vs JCP.php

https://jaxenter.de/ee-insights-jakarta-ee-8-
spezifikationsprozess-82216

https://jaxenter.de/5-unterschiede-jcp-efsp-78514
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REST assured - Testclient

[ NN getting-started - TimeServerResource.java
B HS « = A\ requests#l v P LY v L6t W VA
getting-staried ) src) main) java ) at ) hil) getting) staried ) @ TimeServerResourcs REST assured ist in pom.xml|
! | Project @ — © — ([© TimeServerResource.java bereltS konflgunert
g v [, getting-started ~/SynologyDrive/htl/skripten/t 1 package at.htl.getting.started;
: > I .idea 2
> [0 .mvn 3 import javax.ws.rs.GET;
g > [ http-requests 4 import javax.ws.rs.Path;
S v - e | » o o o o |
B < bemain Show Context Actions via L& (Alt+€ for Win/Linux)
it > - docker [remy—— @ch('tiﬂe.) T g r
» v M java 8 public class TimeServerResource { 5
E - ; bl 9 Create Test > o g.‘
‘é?l v B getting 10 @GET | 7' Make 'TimeServerResource' package-private »
< v Iu started 11 &% public String time = Creaf ®e o P -
) 12 return "Time: =, Add
P € GreetingResource . } v ) o , i
%] - v
% G e e . , Press \Sﬁ Testing library: 4 JUnits
z v 1 resources 15 Class name: TimeServerResourceTes
& > [ META-INF
I [*) application.properties Superclass: v
> Mtest Destination package: at.htl.getting.started v
> I target
- 2 .dockerignore Generate: | setUp/@Before
'g i'» -gitignore .| tearDown/@After
‘? ¥a getting-started.imi Generate test methods for: | | Show inherited methods
™|
E mvnw
* ) Member
= mvnw.cmd q |
K 9:Gt » 4:Run © 6:Problems = TODO Terminal € 8: Services [ Java Enterprise _'m % time():String
|C]  Shortcuts conflicts: Find Action... and 2 more shortcut conflict with macOS shortcuts. Modify these shortcuts or change
—— : : : : : : : : : : : : : : : 2 Cancel




getting-started - TimeServerResourceTest.java

B HS e - ||

getting-started ~ src  test java at htl getting started (€ TimeServerResourcelest i % fetchTime

@ TimeServerResourcelest.java

package at.htl.getting.started;

import org.junit.jupiter.api.Test;

import static org.junit.jupiter.api.Assertions.x*;

class TimeServerResourceTest {

| Project = € = ©{» — © TimeServerResourcejava *
v g getting-started ~/SynologyDrive/htl/skripten/i 1
> Il .idea 2
> [0 .mvn 3
g > [ http-requests 4
§ v s 5
o v [ main 6
I
= > 1 docker 7 »
v [ java 8
e
£
£
[=]
o
ol v i
o getting 11
v [ started
. 12
P © GreetingResource -
% © TimeServerResource
3 v [Z resources _ =
& > I META-INF
I [*] application.properties
> [ test
> I target
g # .dockerignore
5 i'» -gitignore
& ifa getting-started.iml
:: B mvnw
2 mvnw.cmd
#9:Git p 4:Run © 6:Problems := TODO Terminal

|C]  Cannot resolve method ‘when' in TimeServerResourceTest'

v [ at
v Buhtl " io.restassured.RestAssured.when? L& I
) A

when(Q)

© 8: Services I Java Enterprise

29
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getting-started — TimeServerResourceTest.java

B H S| > A

getting-started src  test java at htl getting started € TimeServerResourcelest

6 g:comne | fuZiSnctum | I 1P

F Pull Requests

¥ 2: Favorites

O

TimeServerResourceTest v b # 0, G~ = [ & 6t « v A O O

Structure

BNL EGWE Y O @ »
v € - TimeServerResourceTest

il = fetchTime(): void

Run: = TimeServerResourceTest -

T = & — @ TimeServerResourcelestjava

1 package at.htl.getting.started;

2

3 import org.junit.jupiter.api.Test;

4

5 import static io.restassured.RestAssured.when;
6 import static org.hamcrest.Matchers.startsWith;
7

g8 @ class TimeServerResourceTest {

9

10 @Test

11 G public void fetchTime() {

12 when() RequestSender

13 .get( s: "time") Response
14 .then() ValidatableResponse
15 .statusCode(200)
16 .body(startsWith("Time:"));
17 }
18 }

> BB 12 | =
. v « TestResults

= 1 » « Tests passed:1of 1test-1s 118 ms
1s118ms /Library/Java/JavaVirtualMachines/adoptopenjdk-14.3jd

=, v« TimeServerResou 1s 118 ms

- + fetchTime() 15 118ms

O

» Process finished with exit code @

H9:Gt | b 4Run O G:Problems = TODO DM Terminal ) 8:Services I Java Enterprise 4, Build
Tests passed: 1 (moments ago)

30

Vewendung von Hamcrest

Test funktioniert

aseqeeq ([}  uonepiepueag &  uane

as %

>
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https://www.marcphilipp.de/downloads/posts/2013-01-02-hamcrest-quick-reference/Hamcrest-1.3.pdf

| NN getting-started - TimeServerResourceTest.java
B H S <« “~ TimeServerResourcelest v b # [, G ~ Gt: v v A
getting-started src  test java at htl getting started (€ TimeServerResourcelest Te St SOl | au C h fe h | S C h | ag e n
g Structure E — o — i TimeServerResourcelest.java
i it L € 08 & Y A » 1 package at.htl.getting.started;
B+ @ - TimeServerResourceTest 2
il = fetchTime(): void 3 import org.junit.jupiter.api.Test; 2
. 4
i 5 import static io.restassured.RestAssured.when; g
. 6 import static org.hamcrest.Matchers.startsWith; 5
£ ' %
S 5 € class TimeServerResourceTest { cf
: ; _
“ 10 @Test g
% 11 6 public void fetchTime() { §
% 12 when() RequestSender -~
[ 13 .get( s: "time") Response g
14 .then() ValidatableResponse
15 .statusCode(200)
16 e .body(startsWith("xTime:"));
17 }
18 }
Run: TimeServerResourceTest o —
P v @ 12 1= T = » €3 Tests failed: 1 of 1test =15 129 ms
- 9 v Test.ResuIts s 1297”‘5 java.lang.AssertionError: 1 expectation failed. 0
-g ‘ﬁ’ - TimeSen/erresor 1s 15 ms Response body doesn't match expectation. J
,_% Expected: a string starting with "xTime:" =
:' Actual: Time: 2020-08-29T713:53:41.878498
I+ 9:Git p» 4:Run © 6: Problems = TODO Terminal ) 8: Services I% Java Enterprise S, Build 2 EventLog
|C] Tests failed: 1, passed: 0 (moments ago) 16:36 LF UTF-8 4 spaces P master ‘iu Q‘o
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| 6sung

package at.htl.restprimer.rest;

import javax.ws.rs.GET;

import javax.ws.rs.Path;

import java.time.LocalDateTime;

import java.time.format.DateTimeFormatter;

@Path("time")
public class TimeServerResource {

@GET
public String time() {
return "Time: " + LocalDateTime
.now()
.format(DateTimeFormatter.ofPattern("dd. MMMM yyyy, hh:mm:ss"));
I3
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