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Introducdo Befinies

Limitag
In

Web Services - A Procura de Uma Definicao

Definicdo A

Uma aplicagdo acessivel a outras aplicagbes através da Web.

Problemas:

@ Por este ponto de vista quase tudo é um Web service: Muito vago.
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Introducdo Befinies

udado

Web Services - A Procura de Uma Definicao

Definicdo da UDDI Consortium
A self-contained, modular business applications that have open,
Internet-oriented, standards-based interfaces.

obs: O acesso aos servicos é feito através da invocagdo de
funcionalidades descritas numa interface; a comunicagdo é feita usando
protocolos para a internet.

Problemas:

@ O que é uma aplicagdo self-contained, modular?
@ Quais os standards para a cria¢do das interfaces?
@ Onde est3o as interfaces e como encontra-las?

@ Como invocar o servigo?
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Introducdo Definicdes

Web Services - A Procura de Uma Definicao

Definicdo do W3C

A software application identified by a URI (Universal Resource Identifier),
whose interfaces and bindings are capable of being defined, described,
and discovered as XML artifacts. A Web service supports direct
interactions with other software agents using XML-based messages
exchanged via Internet-based protocols.
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Introducdo

Defi
leltacoes do Mlddleware Estudado
Inte

Motivagao - Problema da Integracao B2B

@ As plataformas EAI (brokers)
fornecem o mecanismo para a
integracdo de sistemas
auténomos e heterogéneos no
contexto de uma organizagao.

@ Os sistemas de Workflow

implementam e executam os

[ message broker ] ! o
1 1 ; 1 P processos de negdcio,
o) [ oo ) freriforecesiod (st ) ,,é;fy distribuindo o trabalho pelas
! i ! ! pessoas e aplicagdes, mas...
1 g x '
I a8 fﬂﬁfﬁ‘a ﬁ .
B i @ O sistema pode estar

applications

distribuido por virias
empresas/entidades distintas,
relacionadas em algum processo
de negdcio partilhado.
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Introducdo Definic
leltacoes do Mlddleware Estudado
Inte

Tradicionalmente:

customer supplier

l miernal
nfresteucture

m'rn)lr crure. J

warel rwse

ompanies s still done manuelly

Fig. 6.1, Very oftcn. integration aeross ¢

Questdo Fundamental: Onde colocar o middleware para a
integracao?

@ Numa das partes?

@ Confiar em terceiros? Peer-2-Peer?

Web Services e SOAP
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Introducdo Definic
leltacoes do Mlddleware Estudado
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Tradicionalmente:

customer supplier

l miernal
nfresteucture

m'rn)lr crure. J

warel rwse

ompanies s still done manuelly

Fig. 6.1, Very oftcn. integration aeross ¢

Questdo Fundamental: Onde colocar o middleware para a
integracao?
@ Numa das partes? autonomia e modularidade.

@ Confiar em terceiros? Peer-2-Peer?

Web Services e SOAP
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Introducdo

Defini
LimitagSes do Middleware Estudado
In

@ (Solugdo 1) B2B - versdo EAI

third party
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] e

nternal
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Introducdo

Defin s
LimitagSes do Middleware Estudado

ervi

Solucdes com Middleware Convencional

@ (Solugdo 1) B2B - versdo EAI

ation of message
s encisies
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Problema: Seguranca, Fiabilidade

Alexandre Zua CaldeiraTecnologias de Middlewar Web Services e SOAP



Introducdo

Definicdes
leltacoes do Mlddleware Estudado

Solucdes com Middleware Convencional

© (Solugio 2) B2B - versio peer-to-peer

customer —

customer supplier

message broker | ‘message broker |
j’z & XVAZ d

A
ot

supplier

¢ Tor
supplier-customer |

\__istecaction )

WM Tor )
| supplicr-warehouse
\_irvecaction )

“middlews
suppliee-X¥Z
g Tor )
supplier- ABC
\_interaction )

F supplier’s

| { ade ws;

-

iatleware. for mtegeating
The middicmare

3l

ternal
mfru s mmur

K of o centeal mic

(Gustomers )y (“supplie
_adpters )
)
i
R T
internal
L-nm;wg;J i

\adagters )
1 integmation o

The Ia

dilferent par

Web Services e SOAP

Alexandre Zua CaldeiraTecnologias de Middlev




Introducdo

Defini

LimitagSes do Middleware Estudado

Solucdes com Middleware Convencional

(Solugdo 2) B2B - versdo peer-to-peer

customer
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Pigg. 5.3. Point-to-print integration aes

Problema: Escalabilidade
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Introducdo

lo Middleware Estudado
Integracdo com Web Services

Contribuicdo dos Web Services para a Integracdo B2B

@ Arquitecturas orientadas a servicos
o Um servico é um procedimento, método ou objecto com uma
interface publicada que pode ser invocada por aplicagbes clientes.
o Web services sdo como os servigos de middleware. Funcionam como
wrappers das funcionalidades internas, expondo-as através de uma
interface publicada.

@ Protocolos de Middleware Peer-to-Peer
o Redesenhar os protocolos de middleware para funcionamento em
modo Peer-to-Peer.

© Standards

o Linguagens e Protocolos standards necessarios para a escalabilidade.
A n3o utilizagdo de standards levaria a profusdo de formatos.
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Introducdo

Definicdes
Limitagc lo Middleware I
Integracdo com Web Services

Contribuicdo dos Web Services para a Integracdo B2B

All Together

cusfomer

|

wide area neiwork (Infernet)

-
[ internal ) nal
_serviee ) |_service
= et
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service,

Company B (cliert)

services » Compeny 4 (provider)

Fig. 5.6. Wal sorvices provi

ry point for acocs
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Introducdo

Limita do Middleware Es
Integracdo com Web Services

Contribuicdo dos Web Services para a Integracao EAI

All Together

Company A (or a LAN within Company 4)

[
/-

assumes all back-end
systems are cecessivle
a5 Web services
sed within he enceprise o even a LAN, t
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Web Services Middleware Tecnologia
Arquitectura

Service Description, Discovery and Interactions

@ Descri¢cdo de Servigos (WSDL)
@ Descoberta de Servicos (UDDI)

o Descrigdes dos Servigos sdo guardados num service directory

o Os clientes utilizam o Service Directory para localizar os servigos

o A especificagdo do UDDI define uma API para o publishing e
discovery de informac3o sobre servicos no service directory

o InteracgBes entre Web Services (SOAP)

o Transporte
o Basic and Secure messaging
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Web Services Middleware

Arquitectura

Arquitectura
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Web Services Middleware Tecl ia
Arquitectura

Arquitectura Interna

@ Arquitectura por camadas. Os Web services sdo mais uma camada
por cima do middleware convencional.

@ A implementagdo estd no middleware convencional. Web services
funcionam como wrappers dos servicos existentes, servindo de
interface entre as camadas de nivel superior e inferior.

@ Através da composicao pode-se contruir novos servicos
(flexibilidade, escalabilidade). Web Services de ordem superior sio
Web Services resultantes da composicdo de Web Services.

@ Uma nova camada e o empacotamento de mensagens entre camadas
causam um overhead no processamento das mensagens.

other tiers

Compeny A (serviee provider) s

G —
service inferface

{imtegration ogi ]

service interface service interfoce
[Uintegration logic integration logic |

middleware

ventional middieware
(includes middleware services)

[ middleware
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Web Services Middleware Tec ia
Arquitectura

Arquitectura Externa

@ Os fornecedores de servicos criam Web services e uma interface para
a invocagao dos servigos.

@ Geram descri¢goes dos servicos e publica-as no service registry.

@ Os clientes consultam o service registry por um determinado servigo.

o O service registry responde com a localiza¢do do servico e como o
invocar.

@ O binding entre o cliente e o fornecedor é feito na invocacdo do
servico.

i
atter ters

|

Company € (directory service provider)

Fig. 5.13. Extornal architecture of Wb sorvices
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SOAP-based Middleware
Exemplos

Enquadramento

service requestor service provider
pplication cbject | applicction obje
(client) {service provide
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e
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SOAP-based Middleware
Exemplos

Enquadramento

n mame"orderGoods™
sage = "OrderMsg’i»

WSDL of
service provider

WSDL compiler L compiler
(client side) (server side)

service requestor

service provider

application object
(client)
skeleton

50AP-based
middleware

SOAP-based |
middieware | S0P messages
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SOAP-based Middleware
Exemplos

Enquadramento

service requestor service provider

appicarion objes
[
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(59 toak for services) {ro publish service deseription)

SOAP-bosed misdlewcre
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SOAP-based Middleware
Exemplos

Objectivos

Protocolo para a comunicagdo entre Web services que especifica:
@ Formato genérico das mensagens
@ Convencdes para a implementacdo de comunicacdo estilo RPC

@ Regras e ac¢bes para os nés que processam as mensagens SOAP.
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SOAP-based Middleware
SOAP Exemplos

Formato Genérico das Mensagens SOAP

@ SOAP Envelope
@ SOAP Header
o SOAP Body

SOAP header
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SOAP-based Middleware
Exemplos

Tipos de Interaccao

@ Document-style
o RPC-style

SOAP enveiope

SOAP envelope
S0AP body 504P body
PurchaseCrder "
document A moicnsment
product iters i)
quortity

(a) Dazument-style interaction

SOAP enveiope

SOAP envelope
S04P body SOAP body
methed name methed return

orderGoeds
return valoe
rem order id

2007 Web Services e SOAP
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SOAP-based Middleware
Exemplos

Codificacao da informacao em XML

Exemplos de codificacdo para uma mesma mensagem

«ProductItem>» «ProductItem
«hame>..</name>
hyper..</type>
«make>...«/moke>

«/ProductItem> i»

«ProductIfem name="."
<type> < /type>
«make»_ «/make>

«/ProductItem»

Cliente e servidor devem por isso concordar na representacdo dos dados
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SOAP-based Middleware
Exemplos

Processamento da Mensagem

@ Cliente e Servidor estdo separados por nds de processamento.

@ O nés podem desempenhar vérios papéis: none, next e
ultimateReceiver.

@ Os blocos do cabecalho podem definir quais os papéis que os devem
processar:
e none: o bloco ndo deve ser processado por nenhum né. Pode ser lido
para obter informac3o necessdria para processar outros blocos.
o next: todos os nds devem processar o bloco.
o ultimateReceiver: o bloco deve ser processado apenas pelo
destinatario da mensagem.
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SOAP-based Middleware
Exemplos

SOAP e Protocolos de Transporte

@ SOAP define como as mensagens devem ser incorporadas num
protocolo de transporte.

e Tipicamente sdo usados os protocolos HTTP e SMTP (SOAP
Assincrono).

service provider

(e |_f sow |
e encine

%{]

L service implementation

service requestor

(othar tiers)

Web Services e SOAP
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SOAP-based Middleware
Exemplos

Implementacdo do SOAP

service requester service provider

J " service

invokes the local procedure of
the service implementation

ient stub server stub

& SOAP engine To
SOAP message

SOAP engine |

HTTP engine |

6.0. A sinph

ation of SOAT
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Exemplos

@ Programa Cliente (Java)

Alexandre Zi

CaldeiraTecnologias de Middleware 2006,/2007

Exem pl;)s

I** Hello client in Java */

import java io.*;

import java.net.*

import java util*;

import org.apache.soap.*;
import org.apache.soap.rpc.";

public class Example1_client {
public static void main (String[] args) throws Exception {

System.out printin("\n\nCalling the SOAP Server to say hello\nin");
URL url = new URL (args{0));
String name = args{1];

Call call = new Call ( )
call. selTargeth]eclURl(“urn Examplet”);
call.setMethodName("sayHello'

call.setEncodingStyleURI(Constants.NS_URI_SOAP_ENC;);
Vector params = new Vector ( );

params.addElement (new Parameter("name", String.class, name, null));
call.setParams (params);
System.out.print("The SOAP Server says: *);

Response resp = call.invoke(url,

if (resp.generatedFault ( )) {

Fault fault = resp.getFault )

System.out.printin ("\nOuch, the call failed: )
System.out.printin (* Fault Code =" + fault.getFaultCode ( ));
System.out.printin (* Fault String =" + fault.getFaultString ( ));
}else

Parameter result = resp.getReturnValue ( );
System.out.print(result.getValue ( ));

System.out.printin( )

Web Services e SOAP




Exem plosr

Exemplos

Soap Packages
org.apache.soap
org.apache.soap.encoding
org.apache.soap.encoding literalxmi

org.apache.soap.transport.smtp
org.apache.soap.uti

org.apache.soap.uti
org.apache.soap.util.net
org.apache.soap.utilxmi

o API

Package org.apache soap.ipc
Class Summary

call A Call object represents an RPC call
Parameter A Parameter represents an argument to an RPC cal.
Response A Response object represents an RPC response.

RPCConstants SOAP constants used for RPC.
RPCMessage An RPCMessage is the base class that Call and Response extend from
SOAPContext SOAP context for a message.

Package org.apache soap

Class Summary
B

ody A Body object represents the contents and semantics of a <SOAP-ENV:Body> element.
Cotstanixi, S0P conriani

Envelope the content f an <SOAP- element.
Fault Araun object morescls e coneniaand semaniin of o <SOAELENVEF s slomen

Header A Header ment

utils SOAP ufiites.

Exception Summary
'SOAPEXxception SOAP Exceptions.
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Exemplos

Exemplos

@ Mensagens SOAP

nologias de Middlew

Hello request

<s:Envelope
xmins:s="http://schemas.xmisoap.org/soap/envelope/"
xmins:xsi="http:/fwww w3.0rg/1999/XMLSchema-instance”
xmins:xsd="http://www.w3.0rg/1999/XMLSchema">
<s:Body>
<m:sayHello xmins:m="urn:Example1'>
<name xsi:type="xsd:string'>James</name>
</m:sayHello>
<fs:Body>
<fs:Envelope>

Hello response

<s:Envelope
xmins:s="http:/fwww.w3.0rg/2001/06/soap-envelope"
xmins:xsi="http://www w3.0rg/1999/XMLSchema-instance”
xmins:xsd="http://mww.w3.0org/1999/XMLSchema">
<s:Body>
<n:sayHelloResponse xmins:n="urn:Example1">
<return xsi:type="xsd:string">
Hello James
</return>
</n:sayHelloResponse>
</s:Body>
<fs:Envelope>
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Exem plos

Exemplos

I A classe que implementa o Servigo */
public class Hello {
public String sayHello(String name)
return "Hello " + name;

Apache SOAP configuration file

<root>
<dd:service xmins:dd="http://xml.apache.org/xml-soap/deployment"
id="um:Example1">
<dd:provider type="jav:
s

i
cope="Application”

<ddjava class="samples Hello"
static="false" />
</dd:provider>
= <dd:faultListener>

o Im P lementa ¢cao do org apache.soap.server. DOMFaultListener

. </dd:faultListener>

<dq r:

Servigo (Java) e
</root>

> java samples.Hello http://localhost/soap/servietirpcrouter James

Calling the SOAP Server to say hello
The SOAP Server says: Hello James

>
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