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« Cast business logiky pfistupna pres standardni
internetové protokoly

* Pro komunikaci se pouziva XML

* Nezavisla na platforme a programovacim
jazyce

 Nema nic spolecného s HTML, webovym
prohlizeCem apod.



_ t webové sluzby

 Konecne standard, na kterem se shodli vSichni
- Predtim CORBA, RMI, EJB, DCOM, ...
* Pouzivaji se standardni protokoly a formaty dat

 Podporuje Java, .NET, teoreticky jakykoliv
programovaci jazyk

* |dealni pro spojovani heterogennich systému
- Pouziva se hodné pro integrace systému



 Distribuované, volneé vazanée

e Samopopisujici se — viz dale WSDL
e Synchronni i asynchronni
* Podporuje RPC — Remote Procedure Call

* Nejsou zaméreny prezentacné vuci uzivateli,
ale programové vuci strojovému pouziti

- Lze videt jako API pro ostatni aplikace



trac n RPC

e Tradicni RPC * Webova sluzba

-V ramci jedné firmy - Lze i mezi firmami

- Pro konkrétni jazyk - Nezavislé na jazyce

- Volani procedur - Posilani zprav (XML)

- Obvykle dany - Snadno vymenitelné
transportni protokol transportni protokoly

- Tésneé vazane - Volne vazane

- Efektivni zpracovani - Pomeérne neefektivni

na cas I velikost zpracovani (XML)



Ky a ektury

* Klient —
- Vyuziva sluzbu Erﬁr@
» Poskytovatel m.-*'“ @
- Poskytuje sluzbu - :'.
* Registry senice  Service

Reqguester Provider

— Uchovava informace o umisténi sluzeb
- Nepovinne, pouziva se zridka



dni WS

« SOAP

- Simple Object Access Protocol
- Zakladni prvek: Operace

« REST

- Representational State Transfer
- Zakladni prvek: Zdroj

- Pristupny pres zakladni operace HTTP: GET,
POST, PUT, DELETE



SOA

* Protokol pro definici:

- Pravidel pro kodovani dat
- Struktury zprav
- Napojeni na transportni protokol
* Verze 1.1 obecné v pouzivani, existuje v. 1.2

o Zpravy: Obalka, v ni hlavicka a télo, volitelne
prilony pro velke objemy dat

* Presny tvar konkrétnich zprav je dan WSDL
dokumentem dané WS



S0APMessage (an XML document)

SOAPEnvelope
e s
SOAPHeader (optional)

Header
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Header

S
SOAPBody

XML Content
or SOAPFault
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S0APMessage (an XML document)
SOAPPart

Bez meh SOAPEnvelope

<— T —
SOAPHeader {optional)

-~

'Headers [if any)

—_—————————
SOAPBody

XML Content
or SOAPFault

AttachmentPart
* -
S pfilohami " Content (XML or non-XML)
Vhodné pro rozsahla data, '

napriklad binarni soubory AttachmentPart
apod. MIME Headers
Pouzito MIME stejné jako

vr . Content (XML or non-XML)
napfriklad v emailech. ' '



Priklad trivialniho SOAP requestu pro secteni dvou Cisel:

-2 Request 1

= 20 O ] |hI:I:|:|:,|',|'I|:u:th|:|5I::BDBD,I'Math.ﬁ.pp,l'mathsewice

' = H@F

= |<S0APeny. Enwvelope

= minz: zoapeny="http: fzchemas xmlzoap orglzoapienyvelope)
I =ilns: math="hitp: Simath . demos dwes M=

m

o

=zoapeny: Header =
=zoapeny: Body=
=math:add=
=numl=1=muml=
MU= 2 =numd=

=/math:add=

=fzoapeny.Body=
=rzoapeny: Envelope:=




SD

* \Web Service Description Language, v. 1.1 a 2.0

* Popisovac WS, muze byt automaticky
generovan sluzbou samotnou nebo byt staticky

e Opet XML format

* Obsahuje definice:

- Datovych typu — XML Schema

- Typu zprav, které mohou byt dale pouzity

- Typu portu (rozhrani) a jejich operaci

- Vazeb — napojeni portu na transportni protokol
- Sluzeb — konkrétni URL + port s vazbou



WSDL Description

Element Declaration

Type Definition

Interface

Operation

-

Fault

Binding | ]

ﬂperaﬁnn Msg Ref

Fault Ref

Fault

Endpoint

Struktura dokumentu WSDL 2.0.
Stale se pouziva starsi WSDL 1.1,
praktické rozdily nejsou velkeé.



Source WalL Partrner

BRI

EI% Messages

: add
addResponse
divide
divideResponse
malkiply
mulkiplyResponse
subtrack

subtractResponse

[—]@ Pott Types

B8 Mathws

(23] add

(=2 divide

(== rlkiply

=2 subkrack

[=1-iz3) Bindings

E}@}, MathwWSPartBinding PortType="Matqws"

[+2) add
[+ divide
(== raulkiply
B2 subkract
[—]a Services
E}i rmathservice
El@ MathwSPart Binding="ratqyw SPortBinding”

spapiaddress

----- 3 Extensibilicy Elements

<?waml wversion="1.0" encoding="UTF-S"2>

<l-—Published by JAX-US RI at http://jax-—

<Lypes:

<x3d:schemasr

<xsd:import namespace="http://math.

</ xsd: schemasr
</types>
<meszzage name="add":>

<part name="paramweters™ e=lement="tns:
</message>
<message name="addResponse >

<part name="parasmweters" s=lement="tns:
</message>
<message name="divide":>

<part name="paraweters™ element="tns:
</message>

ws.dev.java.net. RI's wersion is JAE-WE BRI 2.1.

<wessage name="subtractResponse™:
demos. <part nsme="parsmeters" element="tng:subtractResponse™/>
</message>
<portType name="Mathil3":>
add"/ <operation name="add">
<input message="tnz:add"/>
<output message="tns;:addResponse"/ >
addRed </operation>
<operation narme="divide":>
<input message="tna:divide™/ >
divide <Ooutput message="tns:divideResponse™/>
Tahat—h =kl Nk}

<message name="divideResponse:
<part name="paramweters"™ =lement=
</message>
<message hame="maltiply™s>
<part name="paramweters”™ element=
</message>
<message name="multiplyResponse™:
<part name="paramweters"™ =lement=
</message>
<message name="subtract>
<part name="parateters™ element=
</messager
<mezzage name="subtractResponse™:>
<part name="paramweters™ element=

</binding>
<gervice name="mathservice™:

</services
</definitionks

<operation nsme="divide":
<goap:operation soapliction="divide™/ />
<inputs
<soap:body use="literal®™/ />
</ input>
<gutputs>
<zoap:body use="literal”/ />
</output>
</operation>
<operation name="multiply™>
<soapioperation soapiction="multiply™/> R=="docu
<input>
<goap:bhody use="literal® />
</ input>
<outputs
<soap:body use="literal®/ >
<foutput>
</operations
<operation name="subtract":>
<Soap:operation soapiction="subtract"/>
<lnput>
<zoap:body use="literal”/ />
</ input>
<Output>
<zoap:body use="literal”/ />
</outputs
</operation>

<port name="MathW3Port" bhinding="tns:MathW3PortBinding™:>
<soap:address location="http://localhost: 5080/ Mathipp/mathservice™/ >
</ port>




Fenos rav (1)

° O N e_Way Pouze tyto dva

scenare jsou bézné
’ . 4 v d 5
- Asynchronni od klienta ke slUZb& | 5o\ oeny vews-

. Request/Response Basic Profile 1.0.
- Synchronni zadost a odpoved
e Solicit/Response

- Sluzba zada o volani, klient pozdeji vola
* Notification
- Sluzba jen oznamuje klientovi
 Dano ve WSDL poradim zprav v operaci



One-Way Request/Response Solicit/Response Notification

Klient Sluzba Klient EI Klient Sluzba Klient Sluzba
I

| 1: 10 . | | | 1. Zadost |
H ’H |1 operace 1: aznémeni
- 2 wysledek ﬂ
I I
i i

»H I

2 vaolani




e Document

-V SOAP Body jde nejaky XML dokument, ktery je
popsan schématem

« RPC

-V SOAP Body jde jméno vzdalené procedury a
uvnitr parametry volani

— Historicky prezitek, pro nové WS nepouzivat

» Je urceno ve WSDL u <soap:binding/> uvnitr
<wsdl:binding/> <soap:binding

transport="http://schemas.xmlsoap.org/soap/http"
style="document"/>


http://schemas.xmlsoap.org/soap/http

e Literal

- Format dat dan schématem, napfriklad XSD
 Encoded
- Pouzito SOAP kdédovani

» Je urceno ve WSDL u <soap:body/> kazdeho
vstupu/vystupu kazdeé operace

<operation name="add">
<soap:operation soapAction="add"/>
<input><soap:body use="literal"/></input>
<output><soap:body use="literal"/></output>
</operation>



« RPC/encoded

« RPCl/literal

« document/encoded

e document/literal

Zakazano ve WS-|
Basic Profile 1.0.

Podporovano WS-
Basic Profile 1.0.



T slu

 Alternativni styl kK SOAPu

* Popsal Roy Fielding ve své dizertaci

* Mensi zpravy, neni SOAP obalka apod.
* LepsSi vykonnost — kesovani apod.

* Nad HTTP hned chodi XML

- Co typ zdroje, to jiny typ XML

- Nutno nejak ,rucne” zpracovat kazdy typ XML,
neexistuje neco jako SOAP Engine

- Lze pouzit odkazy mezi zdroji — XLink, Xpointer —
sit objektu se vzajemnymi odkazy



<?xml version="1.0"7?>
<p:Parts wmlns:p="http://www.parts-depot.com™
xmlns:xlink="http://wvw. w3 .org/ 1999/ xlink">

<Part id="00345" xlink:href="http: /' ywy. parts—depot . cow parts/ 003450/ =
<Part id="00346" xlink:href="http: Wi. parts-depot . comd parts,/ 003 46"/ >
<Part id="00347" xlink:href="h S Suww . parta—depot .. com/ parts/ 00347 =

<Part id="00348" xlink:hrefglfhtcp://www.parts-—depot.com/parts/ 003457/ >
</p:Partax

<?xml version="1.0"2>
<p:Part xmlns:p="http://wvw.parts—depot.com"
xmlns:xlink="http://www. w3 .org/ 1999/ x1ink">
<Part-ID=00345</Part—ID>
<Marme>Tidget— A</ Name>
<Description>This part is used within the frap assembly</Description>
<3pecification xlink:href="http://wyw. parts—depot.com/ parts/ 00345/ specification™/ >
<IInitCost currency="UsD">0.10</UTnicCost>
<ouantityr>10</Quantitys
<fpiPartx>



Klient

Klient

ersu

SOAP

Volani operace A

ﬁ

REST

HTTP operace GET
HTTP operace PUT
HTTP operace POST

HTTP operace DELETE

ﬁ

\_

SOAP sluzba:
operace A, B, C

\

J

Zdroj




« XML, v€etné jmennych prostoru
« XML Schema — definice XML typu
« WSDL

« SOAP
e Zvoleny implementacni jazyk

- VCetné implementace SOAPu, pokud existuje
- Pripadne ,rucni” praci se XML, (de)serializaci XML

- Nekteré platformy (napr. Java, .NET) maji pfimo
podporu pro WS



e Java

- Starsi APl JAX-RPC pro J2EE 1.4
- Novejsi APl JAX-WS pro Java EE 5
- Lze pouzit i samostatné SOAP enginy: Apache Axis

 NET — soucast platformy
o C/C++

- Neni standardizovano, Ize pouzit napr. gSOAP

« PHP - ?
Lze pouzit v OS/2
[



* Nejnoveéjsi dostupna verze 1.4 — Golden Code
nebo InnoTek

 Webova aplikace bezici v servlet kontejneru:
Apache Tomcat 5.0 nebo 5.5

- Verze 5.0 je posledni pro Javu 1.4

- Verze 5.5 vyzaduje pro Javu 1.4 balicek pro
zpetnou kompatibilitu

 Bud JAX-RPC anebo Apache Axis



» wsdl2h -0 MojeSluzba.h MojeSluzba.wsdl

- Z popisovace vygeneruje hlaviCkovy soubor
* soapcpp2 MojeSluzba.h

- Vygeneruje stuby (lokalni spojky), které se staraji o
volani vzdalené WS

 Zkompilovat aplikaci s vygenerovanymi stuby
» Slinkovat s knihovnhou gSOAPu
* VVSude lze rozlisovat mezi C a C++

- Funkce vs. tridy



Development

Deployment

Cliznl Code
Calls RPC
Proxies

L'serinput _|

C/C+H Head=1 Fl=
SPn:i.E-;aﬁ-::n of
Reimole Procedoves

Feflim

[ SRiEEE 1 |elese medize

Antomated |

g50AF Rontime Lib.

TCP communication service response of fult
KII.'ILh:AuaT-:]mm client feguiest




' — se (1)

* Opet wsdl2h (pokud mame WSDL) anebo rucni
vytvoreni .h souboru (nemame WSDL)

» soapcpp2 MojeSluzba.h generuje skeletony
* Implementovat skeletony

« Zkompilovat, slinkovat

* Deployment

- CGil, nativni aplikace
- Samostatny HTTP server — gSOAP Server



Liser inpa? _

Antomated _

Development

C/C++ Header Bil=
Spn:iﬂ-:.aﬁnn of
Remole Procedores

Deployment

SEvice Code
With RPC
I_tnph:rn:nuiinns

g5 0AF Runlime Lib.

TCP conumonicalion
M L+Atlachme=nt

handling

eseftelize

client request
service respomse or folt



e SoapUl — prostredi
pro testovani SOAP
WS

Samo umi vytvorit
SOAP requesty

Validace oproti XSD

Podporuje HTTPS —
certifikaty apod.

Umi i zatezove testy
Zdarma

T MathwsPortBinding

B

( Civeryiem |/ Service Endpaoints r WiDL Cantent r WS- Compliance |

@ = [0

[=F MathwsPortBinding
E}-[2= Schemas
- [ htkp:/fmath, demas dws|
== Messages
- add
o[ part: name=[parameters] type=[]
---D addrespanse
---D divide
---D divideResponse
---D rrlkiphy
-3 multiplyResponse
---D subtrack
-3 subtractResponse
=+-[=F PortTypes
-3 Mathi's
[=+-(= Bindings
-3 MathwSPortBinding [style=dacument]
=[5 Services
=3 mathservice
D part: name=[Mathit'SPort] binding
-0 Complex Types
-3 Global Elements

¥

rmathservice?WSDL rmathservice?xsd=1 |
http://localhost: 3080/Mathapp/mathserviceMWsDL

=

1
i
3
4
S
B
7
i

o
P

=-Pubiished by JAX IS B gt bitofiaews. dev javg
el-eperated by JAN-VES RT at hito A3 ws. dev, java.
=definitions targetMamespace="http: Mmath demos dws
<typess
=xadschemss
=xadimpart namespace="http: tinath demos.dws
=izt zchemas

=types=

Request 1

o |

P = 2@ O [ ] [http:,I',I'Incalhnst:BDBDJ‘Math.ﬁ.ppfmathservicf

rRequest rRespnnse |

Raws 7 =ML

anapenv:Envelnpe
wminz zoapeny="Htp fzchemas xmizoap orgizoapienvelope™
wmins: math="hitp: fmath.demos daees=

=z0apeny:Header /=
=z0apeny:Body=
=miath;add=
=numt =1 =inuml =
SN2 2= num2=
=imathadd=
=lzoapeny; Body=

|sername | |

Password | |

Dimen i | |

Headers (03 Attachments {0)




S| tem

o Zabezpeceni WS, protokol HTTPS

Standardy WS-~
Service Oriented Architecture (SOA)
Business Processes, BPEL

Entreprise Service Bus (ESB)
UDDI, ebXML



