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g B eve Zeto Publish Disiover
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u Trendek ;‘:’r“,’ii:;:r ~— Request/Response —i Rzgl?lei::or
o Integracio

(%’_‘ Uzleti folyamatok teljes automatizalasa (EDI)

ties » Szolgaltatas Orientalt Architektura
1]

Szolgaltatas gyarto
Szolgaltatas kozvetitd
Szolgaltatas fogyaszto

Jellemzai
A kliens nem a szerverhez, hanem a szolgaltatashoz kot6dik

Az uj és a regi komponensek blokkokba vannak csomagolva ezek
web szolgaltatason csatlakoznak

A komplex alkalmazasokon belul az Uzleti logika el van kulonitve
Szolgaltatasokat futasidében lehet cserélgetni
A csatolasok konfiguracios fajlokban vannak definialva
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HTTP

HyperText Transfer Protocol

Web kliensek és szerverek kozotti
kommunikacio

A leggyakrabban hasznalt protokoll
Utasitasai: GET, PUT, POST, DELETE

Lekérdezes parameter kerterendszer
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& HTTP mukodeése

" A kliens egy kérést kuld
oF Metodus

i URL

§ Fejléc

(esetenként) parameéterek
(esetenként) tartalom

A szerver valaszt kuld
Tartalom

Statusz
Fejlecek
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Mit jelent a statusz

HTTP valaszok

o 50x: szerver oldali hiba
1> 40x: kliens oldali hiba
30x: atiranyitas

20x: rendben

G
NI
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Fejlecek, parameterek

Fejlécek

Metainformaciok a kéreésrol

Pl.. adott formatumban kérjuk a kepet
Parameterek

SzUri vagy leirja az er6forrast
Megcimzi az eroforrast

IENSIS
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2 Keres/Valasz fejlecek

W=

s » Keres(kliens)

o> p P p p

ok m Accept: Kerem az adott tipusu valaszt Itt van
Sl az amit elfogadok.

§§ Accept:

text/ntml,application/xhtml+xml,application/xml

D

» Valasz(szerver)

= Content-Type: Ezt kuldom
Content-Type: text/html; charset=UTF-8
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Parameterek

o= » Az URL része
2> » Minden a kerdojel utan

http://www.example.com/search people?t
his=that&foo=bar
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Példa kereés

Chrome bongészd kerése a Google-hoz
Method: GET
URL.:

Headers:
Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=0.8
Accept-Language: en-US,en;q=0.8
Accept-Charset: ISO-8859-1,utf-8;9=0.7,*;0=0.3
Connection: keep-alive

User-Agent: Mozilla/5.0 (Macintosh; Intel Mac OS X 10 7 3
ép Ie/5§g§|g535 19 (KHTML, like Gecko) Chrome/18.0.1025.168
arari

Accept-Encoding: gzip,deflate,sdch

Cookie:
NID=59=EudJ2a15qI8832PCysQA0qchtuvGWMoA7rkp79VplYAQS8-
j421017LFudCYNM m9I6Sch3Y RCdArRCyM468xPZa0Oek4Pi-
AXQ8eARqU1SGYx6y7 9LW-c3 b VS2;
PREF=1D=994f8de0e8b39a5b:U=237805f1f710dc73:FF=0:TM=13367
52507:LM=1336752509:S=WO0Hha7x4czdXp51U

Host: www.google.com



Példa valasz

Google valasza

Headers:

Content-Length: 24716
Content-Encoding: gzip

Set-Cookie: NID=59=F48kbwfwOi-gCHJyrnMSUIDBVxK-
ZNVKZ q5854t_tt 25IRN41S-0rQcVtto-
dnOIllQzafw1i4HPQAOORpZ7NuCOWCKW?1ta7SYoekx0--
YG2zIFZQVXIKS- UEaOH9iBe; expires=Sat, 10-Nov-2012
21:26:46 GMT; path=/; domain=.google.com; HttpOnly

Expires: -1

Server: gws

X-XSS-Protection: 1;: mode=block
Cache-Control: private, max-age=0
X-Frame-Options: SAMEORIGIN
Content-Type: text/html; charset=UTF-8
Date: Fri, 11 May 2012 21:26:46 GMT

Content: A bunch of HTML
Status: 200

IENSIS
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0=

LQ 1 4 L] Y 4 u am
. ) Metadata es binaris egyutt
(o B
tl«‘: . POST /avatars HTTP/1.1

Q° . .
_m\a . M u Itl a rt Host: localhost:3000
u’\\\ Authentication: Bearer some-token
n: <) Content-Type: multipart/form-data; boundary=MultipartBoundry
u‘*N Accept-Encoding: gzip, deflate

,\': q
:’ S --MultipartBoundry
- Content-Disposition: form-data; name="image";
:: = filename="12348024 1150631324960893_344096225642532672_n.jpg"
: e-\\’ Content-Type: image/jpeg

)

E:l rawimagecontentwhichlooksfunnyandgoesonforever.d.sf.d.f.sd.fsdkfjksl
hfdkshfkjsdfdkfh
--MultipartBoundry

Content-Disposition: form-data; name="myJsonData"
Content-Type: application/json

{"category":123,"location":123,-50}
--MultipartBoundry--

m Csak binaris

POST /avatars HTTP/1.1

Host: localhost:3000
Authentication: Bearer some-token
Content-Type: image/jpeg
Content-Length: 284

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS

raw image content
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REST alapok

*Az er6forrasok URI-val vannak azonositva

» Az erGforrasokat a reprezentaciojuk segitségevel
manipulaljuk

IENSIS
UNIVERSITY OF SZEGED

* Az uzenetek allapotmenetsek és onleiroak
*Egy erdforrasnak tobb reprezentacidja is lehet

Az alkalmazas allapota az eré6forrasok manipulaciojval
valtozik

UNIVERSITAS SCIENTIARUM SZEGED



Eroforrasok

Q
1L
h
N < URI-val vannak azonositva
L « Sohasem érhetGek el kozvetlenul
or « AREST az eroforras reprezentaciokkal erintkezik
2= Az erGforras minden lehet
@; » Ha valamit nem tudunk megnevezni akkor azzal
N5 foglalkozni sem tudunk
= « Eré6forras lehet pl.: a web dokumentum
% * A dokumentumok altalaban strukturalt informaciok
=
(NN
O
w
7))
=
7))
e
L
=
Z
)



Allapot

* Az atviend6 informacié része
* A szerver leallasok nem okoznak problémat
« Valthatunk szerverek kozott
» Akliens tarolhatja a reprezentaciot
» Az allapot atvitellel a rendszer skalazhato lesz
* Nem allapot fugg6
 Ameg van osztva a kliens és a szever kozott
 Laza csatolas (nem csak APl vs dokumentum)
« AKkliens és a szerver elkulonul

IENSIS
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REST haromszog

Nouns
(Unconstrained)
eg http://wikipedia.org/

UNIVERSITY OF SZEGED

Department of Software Engineering

Verbs Content Types
(Constrained) (Constrained)
eqg GET eg HTML

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS



FOonevek

*Az erbforrasok nevei
* Alegtobb esetben URI-k
Az URI tervezés a REST rendszerek fontos
aspektusa
* Az igek és a fonevek szeparaciogja:
« az alkalmazasok olyan er6forrasokkal is
dolgozhatnak amiket nem ismernek
« Uj miveletek bevezeteése nem rombolj le a webet
- Uj tartalom tipusok bevezetése nem rombolja le a
webet

NSIS
UNIVERSITY OF SZEGED
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Igék

« Az erbforrason ertelmezett miveletek
« A REST alap otlete néhny unverzalis ige hasznalata
- ezek minden fénévhez alklamazhatbak
* Alegtobb esteben a HTTP alap metodusok elegendbek
- GET: Eroforras lekérese
- PUT: Er6forras feltoltése
- POST: Uj eréforras hozzaadasa
- DELETE: Erb6forras torlése
CRUD: Create, Read, Update, Delete

NSIS
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Tartalom tipusok

*A reprezentacionak geppel is értelmezhetdnek kell lennie
» Az eréfforras egy absztrakicoja

* tobb reprezentacio is lehet

* a kliens valaszthat
 Tartalomtipusok hozzaadasa, elvétele nem valtoztat a
rendszer architekturan

*Kulonb0zo klienseknek kulonbozo tartalomtipus

. lehetove teszi ezt

NSIS
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REST

Representative State Transfer — Reprezentativ Allapot Atvitel (HTTP Object Model)

Célok:
Anarchikus skalalzhatosag
Biztonsag
Hipermédia alapu
Fuggetlen telepités

SIS

Egy szoftver architektura stilus

Késleltetés minimalizalasa

Fuggetlenség és skalazhatosag maximalizalasa
Szerepldk:

Szolgaltatd szerverek

Atjarok

Proxik

Kliensek

Eréforrasokat visznek at (annak a reprezentacidjat), a felhasznalé ténykedése volt a
tervezés fokuszaban

N
UNIVERSITY OF SZEGED

Egy kliens vagy alkalmazas alapotok kozotti atmenetben van vagy pihen (rest)
RESTful

Programrendszerek fejlesztése
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Alapelvek

replicated uniform interface

-demand - simple
visible

reusable

reliable shared

cacheable scalable
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EST interfész célok / Adat elemek

Elemek:
m Adat
= Konnektor

Y

gineering

v

= Feldolgoz6

» Interfész célok:
m  Er6forras azonositas
m  Erdéforras manipulalas
= Onleir6 Gzenetek

UNIVERSITY OF SZEGED

epartment of Software En

m  Hipermédia mint reprezentacio

Adat elemek

D

Table I. REST Data Elements

Data Element Modern Web Examples
resource the intended conceptual target of a hypertext reference
resource identifier URL, URN
representation HTML document, JPEG image
representation metadata media type, last-modified time
resource metadata source link, alternates, vary
control data if-modified-since, cache-control

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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Munkamegosztas stilusok/ Eroforrasok

Munkamegosztas stilus
Szerver oldal (Csak az eredmeny)
Kliens oldal + algoritmus (Mobil objektum)
Kliens oldal (Nyers adat)

Erdforras azonositas:

Egy R fuggvéeny mely az idében valtozo
modon rendeli az adott er6forrasokat az adott
azonositokhoz

Eroforras reprezentacio:
Adat + Metaadat
Vezerlo adat

Programrendszerek fejlesztése
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¢ Konnektorok\Komponensek
W =

5 Table II. REST Connector Types

o

> Connector Modern Web Examples

& client libwww, libwww-perl

S server libwww, Apache API, NSAPI

§§ cache browser cache, Akamai cache network
Q resolver bind (DNS lookup library)

tunnel SOCKS, SSL after HTTP CONNECT

Table III. REST Component Types

Component Modern Web Examples

origin server  Apache httpd, Microsoft IIS

gateway Squid, CGI, Reverse Proxy

Proxy CERN Proxy, Netscape Proxy, Gauntlet

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS

user agent Netscape Navigator, Lynx, MOMspider
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ng

* REST architektura

Origin Servers

Proxy Gateway

()

http

oXexe
o OO

UNIVERSITY OF SZEGED

navtmont nf Snftware Fnoineey

IDF

Client Connector: CD Client+Cache: Server Connector: (_ ()  Server+Cache:

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS

Programrendszerek fejlesztése



2 JSON
W=
Qs
W =
ugo s V 4
- » Egyszerl adatcsere formatum, RFC 4627
o
(D>-E . V4 V4
o= » Emberi szem szamara
G s |
Al = vt
LLI> E precision™: “zip-,
O= = "Latitude": 37.7668, ‘
LL|&= S "Longitude": -122.3959, object J L
DS Address” ™ — (st +—O——{ v} Ty
Q "City":  "SAN FRANCISCO", [ — )
% "State”; "CA", W
T "Zip":  "94107",
arra
<C "Country™: "US" y j L
= ) —© (v ] (T3]
z { ¢ o )
— "precision": "zip",
O "Latitude”: 37.371991, value
N " ongitude": -122.026020, | |
2 "Address": "", ! I
= "City": ~ "SUNNYVALE",
n "State";  "CA",
o "Zip":  "94085",
g "Country": "US"
> }
) ]
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a: Example 2.27. Invoice Example 2.28. Log File

TTRS

(Dg --- l<tag:clarkevans.com,2002:invoice> -—-

= |invoice: ime: -11- : : -
Hb 34843 T 2001-11-23 15:01:42 -5
"’i date : 2001-01-23 User: ed
- 1ll-to: &1 arning:

M. [pill 1d001 W '

OE given : Chris This is an error message
(D>'q§ family Dumars for the log file
(7)|:t - address: ---
ZW: lines: | Time: 2001-11-23 15:02:31 -5
%JE 458 Walkman Dr. User: ed
> Suite #292 Warning:

— city : Roya a slightly difrerent error
(Dz i R 1 Oak A slightly diff
IIJ\I-I: state : MI message.
(7)) c postal : 48046 -—--
S ship-to: *id001 Date: 2001-11-23 15:03:17 -5
é) product : User: ed
< - sku BL394D Fatal:
— quantity 4 Unknown variable "bar"
Z description Basketball Stack:
(NN
— price 450.00 - file: TopClass.py
8 - sku BL4438H line: 23
) quantity 1 code: |
I<£ description Super Hoop X = MoreObject ("345\n")
D price 2392.00 - file: MoreClass.py
o tax : 251.42 line: 58
g total: 4443.52 code: |-
= comments : foo = bar
) Late afternoon is best.

Backup contact is Nancy
Billsmer @ 338-4338.

Programrendszerek fejlesztése




REST HTTP alapon

Az eroforrasokat URL-lel azonositja
O Create, Read, Update, Delete
oS POST, GET, PUT, DELETE
> » Hibak kddok
HTTP statusz kodok
Kéres parameterek
Kérés parameterek
Valasz és konfiguracio
Fejlécek

OF SZEGED
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s Példa REST kereés
W =

N5,

? » Blog Info from Tumblr
>

2z » GET (olvas)

oW

5=

UN

D

» api_key kulcs

» http://api.tumblr.com/v2/blog/synedra.tum
blr.com/info?api_key=my api_key

UNIVERSITAS SCIENTIARUM SZE



i REST valasz

g Status: 200

20~ Content:

%ﬁf {"meta";

g‘; {"status":200, "msg":"OK” },
= "response":{

"blog":{"title":"Untitled","posts":0,
"name”:"synedra",
"url":"http:\/\/synedra.tumblr.com\/",
"updated":0,

"description™:"","ask":false,"likes":0}}}

UNIVERSITAS SCIENTIARUM SZEG



Interfész specifikacio

55

What Spec? Codeis Spec Generates Spec as
Spec Code Code

IENSIS
UNIVERSITY OF SZEGED

UNIVERSITAS SCIENTIARUM SZEGED
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| 4

Interfész specifikacio

o
S

L7\
Interface Description I = o
| 20
Languages (IDL) 0005
1990s

1980S

UNIVERSITY OF SZEGED

epartment of Software Engineerin

DCOM J . X ¥\4 I_
MIDL ,. : .
@, apiblueprint

Java Interfaces J

D

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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¢ Hasznalati esetek

W =

s » Regi API

2 , r as

% ) Interfész eld0szor

ow = p , : ,

= ) Szolgaltatas oriental

ND =

= S

: 1T 1 "
% oo | [eox | [ -]

B2, - T o
7))

=

2

L

Z

)
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3 OpenAPI

§ Szerkeszto
£ ) API Felderits

== ) Validalo

UNIV

Nyilt forrasu generatorok
proxik (front-end)
vazak (back-end)

UNIVERSITAS SCIENTIARUM SZEGED
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OpenAPI

(o]
w
0
‘r;l’ OpenAPI 2.0 OpenAPI 3.0
m » .
o info info
N>
0= host ;
Z0 security
%Jﬁ basePath S servers security
o> schemes securityDefinitions
Q2
('-',>,-')= produces consumes
=
= aths
z paths P
l_
pa
L
2 tags externalDocs
%)
é defieittione tags externalDocs
&
L] parameters
> components
= responses
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o
S

Info

» Alapvetd informaciokat tartalmaz az API-
rol
m description: CommonMark Markdown

UNIVERSITY OF SZEGED

epartment of Software Engineerin

info:

title: Weather API from Mashape

description: "This is a sample spec that describes a Mashape Weather API as an example to

version: "1.0"

termsOfService: https://konghq.com/terms/

contact: @
name: fyhao
url: https://market.mashape.com/fyhao
email: some_email@gmail.com

license: Weather API from Mashape®

D

el " nestnerym m

name: Limited license

url: https://konghq.com/terms/

This is a sample spec that describes a Mashape Weather API as an example to demonstrate features in the Swagger-2.0 specification. This
output is part of the u 4 API ¢ on my site. The Weather API displays forecast data by latitude and longitude. It's a
simple weather API, but the data comes from Yahoo Weather Service. The weatherdata endpoint delivers the most robust package of
information of the endpoints here.

To explore the API, you'll need an API key. You can sign up for an API through Mashape, or you can just use this one:
EF3g83pKnzmshgoksF83V6JB6QyTplcGrrdjsnczTkkYgYrp8p . For the latitude and longitude parameters, you can get this
information from the URL of a location on Google Maps. For example, for Santa Clara, California, use the following:

* lat: 37.3708698
¢ Ing: -122.037593

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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o
S

Servers

» A szerver URL-eket adjuk meg

servers:
— url: https://simple-weather.p.mashape.com
description: Production server

— url: https://beta.simple-weather.p.mashape.com
description: Beta server

— url: https://some-other.simple-weather.p.mashape.com
description: Some other server

UNIVERSITY OF SZEGED

epartment of Software Engineerin

« lat: 37.3708698
« Ing: -122.037593

D

erms of service
fyhao - Website
Send email to fyhao
Limited license

documentation for the AP

CENVYH v https://simple-weather.p.mashape.com J
https://beta.simple-weather.p.mashape.com 4_

https://some-other.simple-weather.p.mashape.com

Air Quality v

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS

/aqi getAgi ﬂ
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2 Paths

N

2 A kezelt objektumok és azok
mg hozzaférése
o= Miivelet objektum: GET, POST,
Luige

[

tags: a swagger Ul e szerint
csoportositja

UNIV

summary: osszefoglalo 5-10
sz6ban (CommonMark
Markdown)

description: teljes leiras
(CommonMark Markdown)

externalDocs: az utvonalra
vonatkozo tovabbi
dokumentumok

UNIVERSITAS SCIENTIARUM SZEGED

operationlD: egyedi azonosito
az utvonalhoz

2018. 03. 06. Programrendszerek fejlesztése

paremeters: nem tartalmazza a body
paramétereket

requestBody: hivatkozhat
referenceObject-re amely hivatkozast
tartalmazhat component-re

responses: hivatkozhat
referenceObject-re amely hivatkozast
tartalmazhat component-re

callbacks: hivatkozhat
referenceObject-re amely hivatkozast
tartalmazhat component-re

security: azonositasi modszer,
component objektum
secruitySchemes adata

server: mas lehet mint a globalis
szerver objetum



/weather getWeather

Gets the weather forecast in abbreviated form

paths:

/aqi: Find more details
paths: get:

- More d
/aqi: tags: hitps:/marketmashape,com/fyhao/weather-13#weather

get: - Air Quality

tags: summary: getAqi Parameters

- Air Quality description: Gets the air quality index
operationId: GetAqi
externalDocs:

description: More details

url: "https://market.mashape.com/fyhao/weal
parameters:

description: More details - $ref: '#/components/parameters/latParam'

url: "https://market.mashape.com/fyhao/weather-13#aqi" - $ref: '#/components/parameters/lngParam’
parameters: responses:

200:

- name: lat description: AQI response
content:

text/plain:

schema:

summary: getAqi Name Description
description: Gets the air quality index
operationId: GetAqi

externalDocs:

lat* Latitude coordinates.

string 37.3708698

Longitude coordinates.

122037693

OF SZEGED

in: query
description: "Latitude coordinates."
required: true type: string
style: form description: AQI response
explode: false example: 52
schema: /weather:
type: string get:
example: "37.3708698" servers:
- url: https://simple-weather.p.mashape.com
tags:
- Weather Forecast
summary: getWeather
description: Gets the weather forecast in abbreviated form
required: true operationId: GetWeather
style: form externalDocs:
explode: false description: More details
schema: url: "https://market.mashape.com/fyhao/weather-13#weather"
type: string parameters:
example: "-122.037593" - $ref: '#/components/parameters/latParam'
- $ref: '#/components/parameters/lngParam'
. responses:
responses: 200:
200: description:
description: AQI response T “""Zi::\:::;s.
content: text/plain| e T
text/plain: schema: in: query
schema: description: "Latitude coordinates."
. i required: true
type: .St r.‘lng stsle: form
description: AQI response explode: false
example: 52 schema:
/weather: type: string
get: example: "37.3708698"
servers: name:fing
- url: https://simple-weather.p.mashape.com in: query
tags: description: "Longitude coordinates."
- Weather Forecast required: true
style: form
summary: getWeather explode: false
description: Gets the weather forecast in abbreviated form schema:
operationId: GetWeather type: string
externalDocs: example: "-122.037593"
description: More details
url: "https://market.mashape.com/fyhao/weather-13#weather"

name: lng
in: query
description: "Longitude coordinates."
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Components

Adott elemeket szeretnénk ujrahasznositani
&ref segitsegével hivatkozhatunk ra

SIS

megengedett elemek

schemas onths:

/aqi:

responses T

parameters:

pa ra mete rS - $ref: '#/components/parameters/latParam'
- $ref: ' !

N
UNIVERSITY OF SZEGED

#/components/parameters/lngParam

examples
requestBody
headers

securitySchemas
links

UNIVERSITAS SCIENTIARUM SZEGEDIE

callbacks
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3 Security
" Azonositasi protokoll sepcifikalasa
% Swaager altal tamopgatott:
> API key
¥ HTTP
Oauth 2.0

OpenlD Connect

UNIVERSITAS SCIENTIARUM SZEGED
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Y 4 Y 4 ) 4
2= APl key alapu azonositas
X
. HTTP mezoben atvitt ertek
(£> Y 4 L} Y 4 4 r Y 4 r
%:n-;: Globalis mez0, de az atirhato
Qi
(LLDIE (X-Mashape-Key: 123456789 ).
N
N
s components:
) security:
% - Mashape—Key: [] securitySchenes:
= s
zZ description: "The API authorizes requests through an API key in your header. Enter your
L : X-Mashape—Key
6 in: header
o
) /weazherdata:
< get:
%
% — Some-0ther-Key: []
>
Z
o
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2 securitySchemas

% securitySchemasObject
o> type: apiKey, http, oauth2, openldConnect
QE description

>

name: (csak apiKey-re)

In: query, header, cookie (csak apiKey-re)
scheme: http -hez

bearerFormat: http -hez

flows: oauth2-hez

openldConnectionUrl: openldConnect-hez

UNIVERSITAS SCIENTIARUM SZEGEDIE

2018. 03. 06. Programrendszerek fejlesztése




Tags

OF SZEGED

segitsegevel csoprtosithatjuk a
i vegpontokat

ag tags:

- - name: Air Quality

(Dz description: The pollution quality of the air.

Lu: - name: Weather Forecast

('>|) description: A full list of details about the current weather.

D)

(n'd paths:

|: /weather:

Z get: Air Quaht The pollution quality of the air. — (——— v
T servers: ' v )

—_— — url: https://simple-weather.p.mashape.com '

O tags: ] /aqi getAqi =
w — Weather Forecast !

2 1 Weather Forecast A fulllist of details about the current weather. —«——— v
|_ |

(7) | /weather getWeather oy
g /weatherdata getWeatherData [ ]
Z

- Models >
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S

APl Menedzsment

APl Management Tools

UNIVERSITY OF SZEGED

epartment of Software Engineerin

)

D)

Z

LLJ CLIENT

a

L

©)

L

('>|) Rate-Limiting Authentication Transformations
=R

D Caching Logging ...and More
e

<

= KONG

L

O

w

2

[

(7) API API API
e API API

L

=

Z

D
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o
S

APl verziozas

neerin

o
S

» URL

GET /vl/restaurants?location=SVQ

GET /v2/restaurants?location=SVQ&limit=30

UNIVERSITY OF SZEGED

epartment of Software En

D

» Parameéter

GET /restaurants?location=SVQ&limit=30&v=2

» Feiléc
GET /restaurants?location=SVQ&limit=30
Version: 2

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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Skalazas

UNIVERSITY OF SZEGED

Department of Software Engineering

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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||

a= A SOA fo elemei

W=

N & UDDI

gm » XML

| OO

é%;% ) SOAP Q4 WSIL
gg <
4 ) WSDL | A A

z
(l'-l>|-l)=s } WSIL Publish T vjqi ‘ Discover
% WSDL Discover
% } U D DI Provider Requestor l
f wo | sow e L o] L
w
7))
é Legend
7))
% A References to service descriptors
% O Pointers to WSDL documents
D Originates from
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A web szolgaltatasok jellemzoi
Onhordo

Onleird

za- b A weben keresztul van publikalva, fellelve és
28 hasznalva

Modularis

Nyelv fuggetlen

Nyilt szabvany

_azan csatoltak

Dinamikusak

Programozhato hozzaférest biztositanak

Programrendszerek fejlesztése
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T 0 t ’ t | | | | “‘ | '
o r e n e e Security MReIiabIe Transactions
essaging

Web sikersztori
H2A mukodik
A2A nem igazan

1999: Microsoft XML alapu protokol:
SOAP

IBM, Microsoft, Ariba: WSDL
Ma tobb mint 40 ajanlas/specifikacio

IENSIS
UNIVERSITY OF SZEGED

0
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o
S

Web szolgaltatas szabvanyok

User

Experience
- Sessscsssasssna, SERSRSSSsREsERRREERRsRRRRe.,
Business Business Process s 8. .
Process ion Language [ Ws-CDL i WS-CAF :

Sessscsscsssssssssssew?’ “sssssscssssssssssssssssem®

Service Provisioning Markup
Language
[ WS-AtomicTransaction ] [ WS-BusinessActivity ][ WS-Coordination ]

Liberty / SAML 2.0 SAML WS-Security E WS-Federation
federated identity family ' WS-Trust

E WSDM

Management

IVERSITY OF SZEGED

Transactions

U

epartment of Software Engineerin

D

Description and N :""""VVS"""": =,

escription an " - ;

Discovery .. WS-Discovery .. WS-Policy § : WSDL % MetadataExchange .: . E
..--..-.-...— .......... esccccsccsccsssss -

.......... seeescsscccsccccsssscsan,

% *
[ SOAPwAttachment] : MTOM E E ASAP
e

WS-ReliableMessaging

m [ WS-Addressing ][ WS-Notification ][ WS-Resource ]

XML family of specifications

PEONeeeERRReN SeRscsssscsasss

csew
seeee

Messaging and
Encoding

Foundation

g
o
e
2
[
s
£
3
o
2
[
(2]
a
]
s

Other transports

\...-.....o..-.-..-

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS

Early work

Notation:

.
Specification E Reaching Approved
in progress 3}

maturity specification

Sscssssssssed Ssesssscscses
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Alapveto szabvanyok

SOAP: Simpe Object Access
Protocol

WS- Conformance (R1015)
4 7 /4 4 Must Faultif pe nar is not
Strukturalt és tipusos XML

ITY OF SZEGED

sz 7 s T
(L‘) dOku mentu m0k Cserejet I rJa |e WS-| Conformance (R4001) WS- Conformance {(R1008) WS- Conformance (R1012)
N . Must handle BOM No DTD (documenttype declaration) Must serialize as UTF-8 or UTF-16
elosztott kornyezetben - =
N WS-l Confarmance (R1008) BI L
AN No Pl (processing instructions) W8-I Conformance (R1013)

IEN
ERS

Global attributes:
encodingStyle

A actor: header recipient
Alapesetben a”apotmentes, mustUnderstand: must process header A Py ~SOAP-ENV-Envelope
— umins:SOAP-ENV="http:iischemas xmlisoap.orgisoapienveloper” Ill

egyiranyu kommunikacio P o
WS-| Conformance (R1013) P S0AP-ENV:encodingStyle="http:ischemas xmlsoap.org/soapiencoding=
. mustUnderstand uses 1 or 0 I I— —
WSDL: Web Service o by
" WS- Conformance (R1025) Ill |

Use charsetto indicate
Ws-I Conformance (R1011) | conect character encoding
No element after SOAP Body | .~

N T T 11 — T
N I - -~

Onhordé, dnleird j

UNIV

|

Must process all mustUnderstand Header entry 1

Description Language T e
A web szolgéltatast mind W()ﬁ %
absztrakt vegpontot definialja . [Eoeammy

A milveletek és az Uzenetek is
megfelel6 absztrakcioval vannak || [Fomrenvens

1 Body entry 1
eirva WS-l Conformance (R1014)
Mustbe namespace qualified | | | _ || _| «=m:GetLastTradePrice xmins:m="Some-URI"> lll
>

il

I

=<gymhol=DIS=fsymhol=

Az aktualis Uzentekre épito =]

p rOtO k0| | ped ig ko n kré_t_ WS-I Conformance (R1005-1007) 1
szolgaltatasokat specifikal ‘;tzl:,ﬁﬁz,";ﬁ"nz"n“.‘e",?i?:;:;;‘i“‘eﬁ | [omevemae by

UDDI: Universal Description,
Discovery, and Integration

Web szolgaltatasok felderitése
és publikalasa

Programrendszerek fejlesztése
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SOAP

XML alapu protokol
Envelope

Header
Body

Fuggetlen az atviteli protokolltol (HTTP,
JMS, FTP, ...)

Jelenleg HTTP (WS-I Basic Profile 1.0)

Uzenetvaltas minta (Message Exchange
Pattern - MEP)

Egyiranyu/Ketiranyu

Programrendszerek fejlesztése

<Envelope>
<Header>
<actor>http://...org/soap/actor/next</actor>
<qos mustUnderstand="1">Tog</qos>
</Header>
<Body>
<getMessage nsl="urn:NextMessage" ...>
<UserID type="string">JDoe</UserID>
<Password type="string">0JDOEO</Password>
</getMessage>
</Body>
</Envelope>

ITY OF SZEGED

NSIS
S

UNIVE

UNIVERSITAS SCIENTIARUM SZEGEDIE



SOAP elemei

Boriték (Envelope)

<Envelope>
<Header>
<actor>http://...org/soap/actor/next</actor>
<gos mustUnderstand="1">log</qos>

</Header>
EZ térOIja a tébbit <B33£:Message nsl="urn:NextMessage" ...>

<UserID type="string">JDoe</UserID>
<Password type="string">0JDOEO</Password>
</getMessage>

Vezérl6 informacidk . |
Cim, ... e 1 envetones
Egy vagy tobb fejléc (Header)
Vezérld informaciék (QoS)
Ki és hogyan kezelje az uzenetet?
Egy torzs (Body)
Uzenet azonositas
Parameéterek
Mit csinaljunk?
Kodolasi szabalyok
Megadja, hogy az adatot hogyan sorositsuk
Programozasi nyelv fuggetlen adat sema (XSD)

Programrendszerek fejlesztése

IENSIS
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Fejlecek

Altalanos és flexibilis mechanizmus a SOAP (izenetek
Kiterjesztésére

Nem szukseges a felek kozott elbzetes egyeztetes
El6re definialt fejléc attributum:

<thens:qos xmlns:thens="someURI" SOAP-ENV:mustUnderstand="1">
3
</thens:qos>

SOAP koztes entitas

A fejlécek egy része ezekhez az entitasokhoz szol
SOAP-ENV:actor

A hibak kezelése a MEP-t6l fugg (mustUnderstand fault WS-I
BP 1.0)

Afejlécek viszik at a biztonsag, tranzakcio, titkositas, .. infokat
is
Hordozhatnak kliens vagy projekt specifikus informaciokat is

Programrendszerek fejlesztése
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- WS-l konformancia fejlec

gineering

A SZEGED

m En

<soap:Envelope xmIns:soap="http://schemas.xmlsoap.org/soap/envelope/" >
<soap:Header>

<!-- other headers -->
<wsi:Claim conformsTo="http://ws-i.org/profiles/basic/1.0"
xmins:wsi="http://ws-i.org/schemas/conformanceClaim/" />

<!-- other headers -->

</soap:Header>

<soap:Body>
<!-- body content -->

</soap:Body>

</soap:Envelope>

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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Torzs (Body)

A végso cimzettnek szolo
iInformaciocserere szolgall

A Body elemen belul talalhato XML
elemek a test bejegyzesek (body entries)

A bejegyzeések egymastol fuggetienul
vannak kodolva

A legtobb esetben a body tartalma:
Uzenet neve

Egy referencia a szolgaltatas peldanyra
Egy vagy tobb parameter

Programrendszerek fejlesztése

DIENSIS
VERSITY OF SZEGED
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2 Hibakezeles
[
§ A SOAP definial egy body elemet erre a
o célra
ok Fault element (nulla vagy egy lehet beldle)
Lo faultcode
> soapenv:Client
2 soapenv:Server
sopaenv:VersionMismatch
soapenv:MustUnderstand
faultstring
Ember altal értelmezhetd szoveges leiars
faultactor

Opcionalis, a hiba forrasat adja meg (URI)
A koztes elemeknek ezt kotelezo kitoltenie

detall
Alkalmazas specifikus mezd, opcionalis

UNIVERSITAS SCIENTIARUM SZEGED
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Adatmodell

Nyelvfuggetlen absztrakcio
Egyszerl XSD tipusok

Osszetett tipusok
Strukturak
Tombok (benne lehet struktura vagy tomb, ...)

A SOAP-ENC névteéerben specifikaljak az
elemeket

A SOAP csak azt mondja meg, hogy hogyan
Iehei(t az agat ipusokat megadni, agtynerg%ogy
ezek milyene

NSIS
UNIVERSITY OF SZEGED

<nsl:getMessage xmins:nsl="urn:NextMessage"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<UserID xsi:type="xsd:string">JDoe</UserID>
<Password xsi:type="xsd:string">0JDOEO</Password>

</nsl:getMessage>

Programrendszerek fejlesztése
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n:io | N | HE

2 Tombok

W =

W

O-

(D>: - . -
ok | <nsl:getSubscribers xmins:nsl="urn:SubscriberList"
ZU

SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<SOAP-ENC:Array SOAP-ENC:arrayType="xxx:Subscribers[2]">
<Subscribers>
<UserID xsi:type="xsd:string">JDoe</UserID>
<Password xsi:type="xsd:string">0JDOEO</Password>
</Subscribers>
<Subscribers>
<UserID xsi:type="xsd:string">MDoe</UserID>
<Password xsi:type="xsd:string">0JMDOEO</Password>
</Subscribers>
</SOAP-ENC:Array>
</nsl:getSubscribers>

~ UNIVER

UNIVERSITAS SCIENTIARUM SZEGEDIE
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i Kommunikacios stilusok
"&“ Dokumentum
UE Uzenet orientalt stilus
.~ Alacsonyabb absztrakciés megoldas
B Az in paraméter egy XML dokumentum
CE% A valasz barmi (vagy semmi)
2 RPC
Ez’( Szinkron kommunikacio SOAPGllent | SOAP Server cevmer
- = Része ] | O =0
5 A tavoli objektum cime (URI) | | Ee” |- O
2 A metddus neve sivoke( | (T)F "t @L
- Para.lmé’tgrek. ’ @L ——
if Opcionalis fejléc adatok = o cos

Programrendszerek fejlesztése



2= Kodolas/Uzenetvaltas modok
N-» A sorositas, visszaallitas modjat o
P adja meg
(QI';"__ P,rograrnozés nyelv fliggetlen! ™|
0= Tipusai: |
= SOAP encoding (SOAP adat 100
2 mOde” elemek) 600 Payload Size 96,000
2 Literal (XSD) — ezt tamogatja a WS-
| basic profile ok s o
Literal XML (nem hasznaljak) ’ ’
Uzenetvaltas modok “encodng || Encoding. || Encoding

Document/Literal — a Iegjobb
megoldas Java eés nem Java
alkalmazasok egyuttmikodésere

RPC/Literal — Java — Java

RPC/Encoded — régi java
implementaciok

Document/Encoded — Nem
hasznalt

Programrendszerek fejlesztése
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Transport Layer
(HTTP, HTTPS, SMTP, JMS, MQ, other)

) 4 Y 4 ) 4

2 SOAP lositasok

; megvalositaso

N

(7)) Service Requestor Service Provider

(1Y

o | I
(Qt SOAP RPC Layer SOAP Server
() ==
Z Client Prox
|_|_J‘£ Y Pluggable Service
ag Mapping Providers Manager
CLBE Registry
0p)]

Para- .

% meter l::pizltr:g Deployment
e gistry (_Descriptor
< I
>
L SOAP Message Layer RPC Message
O
n I Router Router
c<jE) Servlet Servlet
= SOAP Transport Layer
N
o
LL
=
Z
-
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WSDL

XML alapu
Megadja, hogy
Mit csinal a web szolgaltatas

Hol tudjuk elerni
Hogyan lehet meghivni

A web szolgaltatas biztositoja megadhatja:
A nevet
A protokollt és a kddolast

Tipus informacidokat (mUveletek, parameéterek,
adattipusok)

IENSIS
UNIVERSITY OF SZEGED

UNIVERSITAS SCIENTIARUM SZEGED
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A WSDL szerkezete

Types — adattipus definicidk
tarolgja. Pl.: XSD

Message — Az atkuldott adat
absztrakt tipusos megadasa

Port type — egy vagy tobb prot
altal tgpnogat% t ab?s)étrakt P
muveletek megadasa

Operation — a szolgaltatas
altal tamogatott akcio
leirasa (kimend/bejovo
Uzenet esetleg hiba)

Binding — Konkréet protokol s
adatformatum egy adott prot
tipushoz. (protokol név,
meghivasi mod, szolgaltatas
id, kodolas)
Service — 0sszetratozo portok
listaja
Port — egy vegpont kotes —
halézati cim
osszekapcsolasa

WSDL Description

| @
| o
1

I
=T

[ Element Declaration

’ Type Definition
T
T

Interface

Operation Msg Ref
Fault Ref

\f

v

\Faull

Binding | {]

ran_j | | |

| Fault
T
T

Operation | H i “:

WSDL Document

definition

type

f

message
portType
operation
input
output
How to Interact

with the Service — |
(how it is L i 1
implemented) binding +— |

Abstract Service
Interface Definition

Location of
the Service

r 10 Extensibility

Programrendszerek fejlesztése



Q >0
2« types
O
1TSS
e
or\
cgl>_' <wsd]:types>
‘2‘7’5 <schema targetNamespace="http://address.jaxrpc.samples"
%JE xmins="http://www.w3.0rg/2001/XMLSchema">
> <import namespace="http://schemas.xmlsoap.org/soap/encoding/"/>
(D- =1 1
LLI§ <complexType name="AddressBean">
o c <sequence>
% <element name="street" nillable="true" type="xsd:string"/>
EE <element name="zipcode" type="xsd:int"/>
= </sequence>
5 </complexType>
(LD) <element name="AddressBean" nillable="true" type="impl:AddressBean"/>
n </schema>
é <import namespace="http://www.w3.0rg/2001/XMLSchema" />
@ </wsd1:types>
m
>
Z
-]
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2° message
N5, . . . ’
el Egy vagy tobb logikai reszt tartalmaz
2 » Egy interakciot ir le
G >
<wsd] :message name="updateAddressRequest">
<wsdl:part name="in0" type="intf:AddressBean"/>
<wsdl:part name="inl" type="xsd:int"/>
</wsd1:message>
<wsd] :message name="updateAddressResponse">
<wsd1l:part name="return" type="xsd:string"/>
</wsd1:message>
<wsdl :message name="updateAddressFaultInfo">
<wsd1l:part name="fault" type="xsd:string"/>
</wsd1:message>
)

Programrendszerek fejlesztése



2- Port type
w
o
w
N
m rs I 4 1 4
=~ » Absztrakt miveletek és a felhasznalt
o -
« absztrakt uzenetek halmaza
T
LLJ“ V4 4
cu= b MUveletek
(D—
4 s ’
NS Egyiranyu
E r r r
> Keres-Valasz
<
= Megszolitas-Valasz
6 4 r V' 4
(%)) <wsdl:portType name="AddressService">
N ErteSIteS <wsdl:operation name="updateAddress" parameterOrder="in0 inl">
ﬁE <wsdl:input message="intf:updateAddressRequest"
1) name="updateAddressRequest" />
x <wsdl:output message="intf:updateAddressResponse"
gﬂ name="updateAddressResponse" />
— <wsd1:fault message="intf:updateAddressFaultInfo"
%; name="updateAddressFaultInfo"/>
</wsd1:operation>
</wsd1:portType>

Programrendszerek fejlesztése
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Bindings

» Protokol specifikus altalanos csatolo
adatok (pl.: SOAP kommunikacios stilus)

<wsdl:binding name="AddressSoapBinding" type="intf:AddressService">
<wsdlsoap:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="updateAddress">
<wsdlsoap:operation soapAction=""/>
<wsdl:input name="updateAddressRequest">
<wsdlsoap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://address.jaxrpc.samples" use="encoded"/>
</wsdl:input>
<wsdl:output name="updateAddressResponse">
<wsdlsoap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://address.jaxrpc.samples" use="encoded"/>
</wsdl1:output>
<wsdl:fault name="updateAddressFaultInfo">
<wsdlsoap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://address.jaxrpc.samples" use="literal"/>
</wsdl:fault>
</wsd1:operation>
</wsd1:binding>

Programrendszerek fejlesztése
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5 Service definition/port definition
g Szolgaltatas

2 Osszefog tobb portot egy név alatt

ci- ) Port

c“ng Egy konkret végpont egy konkrét cimmel

<wsdl:service name="AddressServiceService">
<wsdl:port binding="intf:AddressSoapBinding" name="Address">
<wsdlsoap:address
location="http://localhost:9080/Router/services/Address" />
</wsdl:port>
</wsdl:service>

UNIVE
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WSDL csatolas tipusok
Kiegeészito fejlecek
SOAP - binding, operation, body, fault,
address, header, headerfault

HTTP — get/post (address, binding)

MIME — tobb reszbdl allhat, ... (content,
multipartRelated, body, mimeXml)

EJB
JMS

NSIS
UNIVERSITY OF SZEGED

UNIVERSITAS SCIENTIARUM SZEGEDIE
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public void myMethod(int x, float y);

o . isting 3. RPC/encoded SOAP message for myMethod

(L‘)I>_';<soap :envelope>
(0p = <soap:body>

E‘é"‘ <myMethod>

] <X xsi:type="xsd:int">5</x>

> <y xsi:type="xsd:float">5.0</y>
(DE~ </myMethod>

L

</soap:body>

N Listing 9. Document/literal wrapped SOAP message for myMethod
) _</soap:envelope>

Ll <soap:envelope>
% Listing 5. RPClliteral SOAP message for myMethod <soa2&.5;2§od>
X <soap:envelope> <X>5</x>
< <soap:body> <y>5.0</y>
= <myMethod> </myMethod>
=z y 5</ </soap:body>
LLJ z§i5<02;y> </soap:envelope>
(L/)D </myMethod>
n </soap:body>
|<£ </soap:envelope>
fé Listing 7. Document/literal SOAP message for myMethod
LL <soap: envelope>
é <soap:body>

<XElement>5</XElement>
<yElement>5.0</yElement>
</soap:body>

</soap:envelope>
Programrendszerek fejlesztése
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JAX-RPC

Java API for XML based RPC

Programozas model a SOAP alapu
alkalmazasokhoz

Lekepezest biztosit a Java és a WSDL

UNIVERSITAS SCIENTIARUM S

\

(JSR 101 based)

In a J2EE SERVER Container

Servlet orJavaBean or session EJB
(managed or unmanaged)

[ JAX-RPC Clients )

[~

Standalone Java Client

Java class with a main() method
using <JAVA_HOME>/bin/java

\_ (unmanaged only)

— —
~

In a J2EE CLIENT Container

Java class with main() method

using
<WAS_HOME>/bin/launchclient

\_ (managed or unmanaged) )
r Y

./

)
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Web Services
Provider

(SOAP-RPC
compliant)

Based on J2EE,
NET or any
WS-RPC compliant
technology

\

Al
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m

JSR 101 client
In a J2EE SERVER container
In a J2EE CLIENT container
STANDALONE Java client

IN

[

.NET client
WS-RPC compliant client

M

[

Non-Java,
non-Microsoft
WS-RPC compliant
client

"endpoint"
(JSR 101 based)

\r
JSR 101

\ compliant J2EE
engine such as

WebSphere 6.1

\

|V

)~

\. J

\

( JAX-RPC Server \
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JAX-RPC

package itso.test;

neerin

o
S

import java.io.*;
import java.util.*;
import itso.test.*;

public class WeatherForecastClient {
public static void main(String [] args) {

try{
WeatherForecastServicelocator wsl = new WeatherForecastServicelocator();
WeatherForecastService ws = (WeatherForecastService) wsl.getWeather();
String temperature = ws.getTemperature();
System.out.printin(temperature);
System.out.printIn("WeatherForecastClient completed");

} catch (Exception e) {
e.printStackTrace();

UNIVERSITY OF SZEGED

epartment of Software En

D

}
}
}
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JAX-RPC
clients

2 WS kliensek L

0 No proxy

N

2 Statl kU S CSOn k ["] [f;,zz."f;::ﬁ;;‘::z] [ "(,]

o rgveme ) (_roiawapane ) (_“Figmm
oF WSDL-bdl generalt csonkokat hasznal
pd /)] . )

x Szolgaltatas vegpont interfész (SEI)

>

g Szolgaltatas interfész (hogyan kapjuk meg a SEI-t)

Szolgaltatas keresd osztaly (hozzaférés a SEl-hez)
Kapcsolodo csonk (az aktualis hivasokat kezeli)

J 2 S E Supports qavaBean J 2 E E

Web services on ly

nnnnnnnn

—ie-1 Service Service

UNIVERSITAS SCIENTIARUM SZEGEDIE

1 Object csltlﬁgt Endpoint
(Factory) Implementation
Service
Client 2\\ f3 ’
Service Esnzrv:)ciit Servufe
Interface P Endpoint
Interface Interface

3 !
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WS kliensek

» Dinamikus proxy
m A web szolgaltatas cim valtozhat

import javax.xml.namespace.QName;
import java.io.*;
import java.util.*;

UNIVERSITY OF SZEGED

partment of Software Engineerin

public class WeatherForecastDynamicProxyClient {

De

public static void main(String [] args){
try{
WeatherForecastServicelocator wsl = new WeatherForecastServicelocator();
QName gn = new QName("http://www.somewhere.com", "WeatherForecast");
WeatherForecast ws = (WeatherForecast)
wsl.getPort(qn,WeatherForecast.class);
String temperature = ws.getTemperature();
System.out.printin(temperature);
System.out.printIn("DynamicProxyJavaClient completed");
} catch (Exception e){
e.printStackTrace();
}
}
}

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS
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2= WS kliensek
g Dinamikus hivo interfész
oF A WSDL valtozhat
fajﬁ Nem hasznal proxy fajlokat hanem a WSDL-t

hasznalja futas id6ben

UN

UNIVERSITAS SCIENTIARUM SZEG

Programrendszerek fejlesztése



2= Adat tipus csatolas
11}
N
g Java-XML, XML-Java
o= » Egyszer( tipusok automatikusan
Ligg y s .
25 » Egyes adatstrukturakra is adott
85
§ Java tlo XML Input_ o XMLt:) Java
|<_f @ mapping @ mapping
E JAX-RPC I miiﬁ?pq I JAX-RPC
8 Client XML to Java S Javato XML [Server
%) . - .
é mapping Output @mapplng
2
S
5
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JAX-WS

JAX-RPC 1.1 Code
public interface StockQuote extends Remote {

public float getQuote(Stning sym) throws
RemoteException;

gineering

}

public class QuoteBean implements {
public float getQuote(String sym){ . . }

UNIVERSITY OF SZEGED

epartment of Software En

JAX-WS 2.0 Code

@WebService public interface StockQuote {
public float getQuote(String sym).

)

@WebService public class QuoteBean implements
SteckQuote {
public float getQuote(Stnng sym) { .. }

D

Schema
Senerator

{schemagen) \

-

N

XML
Schema =~ _

-
-

Customization -
Binding
Declarations

Binding Legend

Application Code

XML
Input
Document

annotated classes

Schema [
Compiler
(12 s
XML -V Object Factory

JAX-B

o Package

javax.xml.bind '

unmarshal

marshal
JAX-B runtime

(annotation-driven
Binding Framework)

Application

UNIVERSITAS SCIENTIARUM SZEGEDIENSIS

——P= Java to Schema
— -3 Schema 19 Java
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Web Szolgaltatasok JEE

kornyezetbhen

WSEE

Hogyan valdsitsuk meg a web szolgaltatasokat J2EE
kornyezetben?

Kliens

Szerver
Web konténer
EJB konténer
Kezelok
Egy feldolgozasi lancban kezelhetik a SOAP fejléceket

Tranzakcio (a helyi tranzakciokat
felfuggesztik)/Biztonsag nincs (HTTPS, ...) (?)

NSIS
UNIVERSITY OF SZEGED

UNIVERSITAS SCIENTIARUM SZEGEDIE
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UDDI

Univerzalis Leiras, Felderités és Integracio

Seg|tsegevel egyszeribbek a B2B
tranzakciok

- » UDDl felepites
= Uzleti entitas thte;:z.zzs

m Uzleti szolgaltatas S 7 Reg.stry

m rr [ o
. KOtO m I n ta Client applications
ENSens Services, “ retrieve WSDL file
bindings, QL. and invoke
B tM O d e I RODEES tModels remote Web

services
r | ]
» Takszondmia
’ r s . Hl'umtan usl,_erst_and Human users and
= Publakacios megjeq' | “imma™ || e

business entities services

VvV Vv

UNIVERSITY OF SZEGED

Depal tment of Software Engineering
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Leiras és felderites

WS-Inspection: Web Services Inspection Language (WSIL)

UDDI nélkuli felderités
WS-Discovery

Tobbeskuldés alapu web szolgaltatas felderités
WS-MetadataExchange

Uzenetvaltas a kezdeti infécseréhez (XSD,WSDL, WS-Policy)
WS-Policy

Szabalyok leirasa (azonositas, QoS, ...)
WS-PolicyAssertions

Altalanos kovetelmény gyljtemény (szoveg kodolas, ...)

WS-PolicyAttachment
Kapcsolatok leirasa

DNS Endpoint Discovery (DNS-EPD)
DNS alapu felderités

IENSIS
UNIVERSITY OF SZEGED

UNIVERSITAS SCIENTIARUM SZEGED

Programrendszerek fejlesztése



aaaaaaaaaaaaaa
eeeeeeeeeeeee

sssssssssssss - »  Factory

LN ]
Em ’ ChangesState creates
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Unsubscribe

>
Observer le Instance

eeeeeeeeee
eeeeeeeeeeee
aaaaaaaaaaaa

901AI19SGa\\ SNOUOIYOUASY

ASAP: Asynchronous Services Access Protocol
Vezérlés, Monitorozes

SOAP Messages with Attachments (SwA)
MIME kezelés

SOAP Message Transmission Optimization Mechanism
Szelektiv kodolas

WS-Addressing

WS-Notification [ owerer | [ oy ] [ ponce |
Publish/Subscirbe

WS-Eventing
WS-Enumeration
WS-MessageDelivery
WS-ReliableMessaging
WS-Resources
WS-Transfer

IENSIS
UNIVERSITY OF SZEGED

CreatelnstanceRq }—»
create ——— P>

4—{ CreatelnstanceRs }7

A

CompletedRq }7
CompletedRs }—»

UNIVERSITAS SCIENTIARUM SZEGED
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Menedzsment

WSDM: Web Services Distributed
Management

WS-Manageability

SPML: Service PrOV|S|on|ng Markup
Language Tt

WS-Provisioning

NSIS
UNIVERSITY OF SZEGED

UNIVERSITAS SCIENTIARUM SZEGEDIE
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2= Uzleti folyamatok

g BPEL: Business Process Execution
o |Language

£ » ws-CDL
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WS-CAF




2= Tranzakciok

g WS-Coordination (WS-COOR)
o » WS-Transaction

i) WS-AtomicTransaction (WS-AT)

WS-BusinessActivity (WS-BA)

—

—

Ws-AtomicTransaction j [ WS-BusinessActivity

— —

p—— —

WS-Transaction

L — - L —

— —

WS-Coordination

—— "

UNIVERSITAS SCIENTIARUM SZEGEDIE

Programrendszerek fejlesztése



Biztonsag

XML-Encryption
XML-Signature
WS-Security
WS-SecureConversation
WS-SecurityPolicy
WS-Trust
WS-Federation

SAML: Security Assertion Markup
Language

NSIS
UNIVERSITY OF SZEGED

UNIVERSITAS SCIENTIARUM SZEGEDIE




2 Web Szolgaltatas biztonsag
%) Tipikus problémak

o+ » Megoldasok =N

25 TLS-SSL T —

WS-Security el LY
Uzenet szintii biztonsagi h| ‘Ily\—ly
beallitasok

Authentication Confidentiality Integrity
A - 4 example: user message message
e g = e g l I I e g O a S name/password encryption signature

UNIV

Security Context

UNIVERSITAS SCIENTIARUM SZEGED

SOAP Envelope
Web Service |~ , “. | web service | [ security Tok
, 4¢—— Intermediary |——» SOAP Header . [ security Token_|
Client Server - .
Misc. Headers I -
‘ I Time Stamp |
Security Header -
Security Context Security Context i d I Signature |
Web §ervice »| Intermediary 3 ‘ s Web Service SOAP Body | Encrypted Key I
Client . HTTPS HTTPS . Server .
Encrypted Data

WS-Security Security Context
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2= WS-Security
(0]
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L
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%’5 WS-Secure WS- WS-
LLJE Conversation Federation Authorization
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>
CD_
IcJ'>|J)§ WS-Policy WS-Trust WS-Privacy
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% WS-Security
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9 SOAP Foundation
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Példa

<soapenv:Envelope xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmIns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"”
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Header>
<wsse:Security soapenv:mustUnderstand="1"
xmlins:wsse="http://docs.oasis-open.org/wss/2004/01/0asis-200401-wss-
wssecurity-secext-1.0.xsd">
<wsse:UsernameToken>
<wsse:Username>David</wsse:Username>
<wsse:Password
Type="http://docs.oasis-open.org/wss/2004/01/0asis-200401-wss-
username-token-profile-1.0#PasswordText">divaD</wsse:Password>
</wsse:UsernameToken>
</wsse:Security>
</soapenv:Header>
<soapenv:Body>
<p821:getDayForecast xmIns:p821="http://bean.itso">
<theDate>2004-11-25T15:00:00.000Z</theDate>
</p821:getDayForecast>
</soapenv:Body>
</soapenv:Envelope>

Programrendszerek fejlesztése
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WS-l Web Szolgaltatasok
s egyuttmukodeése

[
- )» A web szolgaltatas elvileg azért j6 mert platform
s- flggetlen, ...

2r - » Sok SOAP megvaldsitasa

ZWh

LLipg

So)k szabvanyositasi testulet (OASIS, IETF, W3C,

UNIV

WS-I egyuttmikodeési minimum specifikalasa
WS-I| profilok
Implementacios javaslatok

Basic Profile v1.1 (pl.: document/literal va_fgy RPC/literal
kotelez6, SOAP/HTTP kotés, HTTP POST metodus, ...)

Attachements Profile v1.0
Simple SOAP binding Profile v1.0
Basic Security Profile

Minta alkalmazasok
Teszt eszkozok

Programrendszerek fejlesztése
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2- WS hitekt

; architektura

ws oo -

> ' ¥

L External Internal ! Business !

o Service Service : Service !
‘Qi Requesters Requesters I Choreography !
%)a : N g4
Lz ; :
Ol |
LLI> : r s T :
O= I . i
“J§ . Enterprise Service Bus |
N . |
2 | | ESB Gateway Routing, transformation, ESS Namespace | |!
% : mediafions, security, efc. Directory !
m : A L I
< o |
= ] , ] : :
L ’ : :
S !
cL/)D Exterpal N Bl . | Business Service | |

Service ) Service . , |
n . . | Directory X
< Providers N Providers | |
I

n r‘| . :
e ¢ e e e e e e e e e e = - - |
LL Infrastructure components
= .
= for service-oriented
) architecture
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O| Requestor | Provider Service ——< Service
o>=|  (source) (destination) Requestor =< Provider
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2 Service 1 — O peaSee

2 Requestor

- | Service 1

Service 2 Provider g

Provider T_

Service 3 ﬂ Service 2
Provider Provider

Service 2
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Service 3 Provider
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Service _B_, Service 1
Requestor Provider

RAINS
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2 SOAP modell
h
N Application-Level
L Communication
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= Initial _
a Sender Intermediary - Ultlm-ate
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Osszefoglal6

Bevezetl

Web Szolgaltatas szabvanyok
SOAP

WSDL

JAX-RPC

JEE — WS

UDDI

WS profilok
WS-Security
WS-Interoperability

Web Szolgaltatas architekturak
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