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Systém Romeo OK Systém Julia

volame procedury, akoby boli v jednom programe




 REST

« gRPC (Google)

* Apache Avro
 WebSockets

* RSocket (Netflix)
« SOAP



SOAP == webservisy



e sprava je vzdy XML

* synchronny protokol

— obvykle cez HTTP
* sloveso je HTTP POST

— odide poziadavka a vzdy sa ¢aka na odpoved

* jedina adresa pre klientov



SOAP Interop

 SOAP spolupracuje medzi jazykmi

e Java svitori s .NET: specifikacia WS-IT
» kazdy bezny jazyk ma podprou

klient a server mézu byt v inych jazykoch!




POST http://www.webservicex.net/stockquote.asmx
SOAPAction: "http://www.webserviceX.NET/GetQuote"

Host: www.webservicex.net
Content-Type: text/xml;charset=UTF-8

<soap :Envelope
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap :Body>

<GetQuote xmlns="http://www.webserviceX.NET/">
<symbol>AAPL</symbol>
</GetQuote>

</soap :Body>
</soap:Envelope>

Request




HTTP/1.1 260 OK
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<soap :Envelope
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
<soap :Body>

<GetQuoteResult xmlns="http://www.webserviceX.NET/">
<Price>34.5</Price>
</GetQuoteResult>

</soap :Body>
</soap:Envelope>

Response




« RESTu v enterprise systémoch niet
« SOAP ma stale

— vymakany tooling
— vyladené moznosti, ktoré sa RESTu len plazia

— kryptovanie sprav, o REST nema



« REST = konvencie + JSON + OpenAPI
« SOAP = priemysel + XML + WSDL



« vezmnem HTTP server

* prijmem XML v poziadavke + naparsujem
« spocCitam vysledok

» zlepim XML, poslem do odpovede
 PROFIT!



* pouzijem Standard JAX-WS
« dostupné ako kniznica Eclipse Metro
* jedna trieda

* jeden spustac!



Vytvorme "Hello World"
endpoint v JAX-WS

Pouzime ako klienta.



JAX-WS: operacie

@WebMethod / @WebParam

anotacia pre metody/operacie




JAX-WS: operacie

@WebService

anotacia pre triedu s metdédami




JAX-WS: data

JAXB anotacie

anotacie pre prisposobenie parametrov a
navratovych hodnot



@WebService
public class ChocolateService {

private List<Chocolate> chocolates =
= new CopyOnWriteArrayList<Chocolate>();

public ChocolateService() {
chocolates.add(new Chocolate("Fasa 70%", 70));

}

public List<Chocolate> list() {
return chocolates;

}

}

public void add(Chocolate chocolate) {
chocolates.add(chocolate);

}

vsetky public metody sa

zverejnia




Endpoint.publish("http://localhost:10000/ws/chocolates”,
new ChocolateService()

);

zverejni SOAP

sluzbu cez HTTP navstivme URL browserom




[JAX-WS]



* priamo posielat spravy cez HTTP

—odkial pozname tvar sprav?

—odkial zoznam poskytovanych metod?

* potrebujeme dokumentaciu!



 metadatovy popis webovej sluzby
— operacie?
— datoveé typy?
— sposob prekladu do XML a spat?

XML format pre Citanie strojom
* z neho mozno generovat klientov!



JAX-WS autogeneruje WSDL

e JAX-WS server spristupni WSDL na:

http://localhost:10000/ws/chocolates?wsdl

» automaticky generované
* urcené pre stroje, nie pre ludi!
* ale neskér budeme vytvarat rucne



Vytvorte klienta pre sluzbu v
JAX-WS pomocou SoapUI



File

Tools Desktop Help

New SOAP Project

Mleaa: REST Drniact
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Creates a new WSDL/SOAP based Web Servi
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Import Project Ctrl-I

Import Packed Project

Import Remote Project

Save All Projects Ctrl+AR-S

Rename F2

New Workspace

Switch Workspace

Clear Workspace

Preferences Ctrl+Alt-P

Save Preferences

Import Preferences

Recent

Exit Ctrl-Q

Exit without saving Ctrl+Shift-Q
&) Online Help F1




HEEBE
New SOAP Project

Creates a WSDL/SOAP based Project in this workspace

Project Name: ‘chccolates

Initial WSDL: ‘http:,.-"."localhostﬂC'C'C'C',"ws,"chocolates?wsdI ‘ ’ Browse...

Create Requests: Create sample requests for all operations?
Create TestSuite: [ | Creates a TestSuite for the imported WSDL

Relative Paths: [ | Stores all file paths in project relatively to project file (requires save)

‘L lOKHCancel‘
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Vygenerujte JAX-WS klienta



Java 11 a novsia?

« pouzite kniznicu JAX-WS Metro 3
alebo novsiu

e pouzite Maven plugin

https://bit.ly/3foWz6S



* stvorime tovaren na webservisy
* tovaren vyprodukuje port

— webservis s operaciami

* na porte volame metody zodpovedajuce
operaciam



ChocolateServiceService service = new ChocolateServiceService();
IChocolateService port = getChocolateServicePort();
List<Chocolate> chocolates = port.list();

port je nerozoznatelny od servisnej
implementacie na serveri




JAX-WS

automaticky vygenerovany

vygenerovany z WSDL cez

popisovac . SoapUl
WSDL

 Maven

e wsimport

SOAP Server SOAP Client




Sumar
* vieme vytvorit JAX-WS server i klienta
* Java<->Java
e Co vsak s interoperabilitou
— medzi jazykmi a platformami?

e Co vsak so stabilitou API?

garantované riesenie: rucné WSDL




Od WSDL ku kodu



operacie metody
datove typy  vstupy a vystupy operacii
Styly prevod dat na spravy

bindings sietové protokoly



Metadata webovej sluzby: WSDL

XML format pre Citanie strojom

 strojova a typovo exaktna dokumentacia k
sluzbe

* pramen pre generovanie klientov!

Web Services Description Language




Dizajn sluzby: contract-last
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Dizajn sluzby: top-down

Servera




* uvazujeme v objektoch konkrétneho
programovacieho jazyka

e expresny bootstrap!

— ale: ohrozeny interop!

— ale: nestabilné APl => nestabilné WSDL =>
stale opravovani klienti



Contract-first! Top Down!

 pri tabuli dohodneme
— operacie
— Strukturu dat:
« XML pre vstupné spravy
« XML pre vystupné spravy

WSDL je platformovo nezavislé




XML schéma: jazyk pre format
sprav

* aké su povolené XML spravy?
» aké elementy/atributy maju?

v akej hierarchii?

« aké datove typy?

XSD: definicia tvaru sprav




XML schéma: jazyk pre format
sprav

 pomocou schémy vieme validovat spravy!

 pomocou schémy vieme mapovat schému
na triedu!

— automaticky prevod XML na objekty a spat

XSD: definicia tvaru sprav




cast XSD schémy

<xs:complexType name="chocolate">
<XS:sequence>
<xs:element name="1d"
type="xs:long"
minOccurs="0" />
<xs:element name="title" type="xs:string" />
</Xs:sequence>
</xs:complexType>

public class Chocolate {
private long ;

private String title;
}




Vytvorte WSDL pre sluzbu a
vygenerujte implementacie.



operacie/

EEEEEEE porty/ EEEEEEHN

bindingy




WSDL

f Types Messages |
XSDs messagel
/ message2
\ / 7
7 7 IEEEEEEEEHN
 Port Types , Bindings ]
' Port Type 1 ( SOAP HTTP |
for PortTypel
operation| ,_/”f operation|

Struktura WSDL




Rucna tvorba WSDL

https://bit.ly/3sGihWU



GUI pre tvorbu WSDL

Eclipse IDE

+ +

Eclipse Java Web
Developer Tools JAX-WS Tools



Klikacie editory pre

« WSDL

+ XML Schéma XSDL [ i —s

Select a wizard
Create a new WSDL File

Wizards:

|s7 CSSFile

&7 HTML File

&7 JSP File

&7 JSP Tag

1 Static Web Project

File
| New

4 (= Web Services
&) Ant Files
29 WSDL File
. (= JAX-WS
. = WindowBuilder
a (= XML
D7 DTD File

| Web-Services
| WSDL File




Options
Specify the attributes for the new WSDL file.

Target namespace: urn:kopr

NERLE
priestory pre
sluzbu

Prefix: kopd

Create WSDL Skeleton

Protocol: | SOAP

SOAP Binding Options
@ document literal
) rpc literal

) rpc encoded
Medify project compg
Modify WSDL Files préd

doc/literal

chceme
SOAP
protokol




binding:
definicia
nasadenia

service: sada .
definicia portu

portov

2D servicewsd| §2

/5 service €9 service
= serviceSOAP % NewOperation
http/www.example.org/ [1input Iy p\arameters (e] NewOperation
loutput | [F palg [e] NewOperationResponse

parametre +
navratoveé
hodnoty

port ~ Java
interface

operacia:
metodda




Tvorba WSDL: screencast

http://ics.upjs.sk/~novotnyr/home/skola/konkurentne-

programovanie/2013/wsdl.htm




 z WSDL vygenerujeme kostru pre JAX-WS
server

* proces generovania rovnaky ako pri
klientovi

— Maven Plugin

» doimplementujeme interfejs s telami
metod



odkaz na interfejs

s metadatami

@WebSe rvice( endpointInterface = "org.example.ChocolateServicePortType" )
public class DefaulChocolateService
unplements ChocolateServicePortType

{

implementujeme
metody




JAX-WS Server: Tutorial

https://bit.ly/3sGR2vd



WSDL -> klient

 z WSDL vygenerujeme JAX-WS klienta
* videli sme uz minule

Maven Plugin pre Metro



