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Communication, remote procedure call

RMI = Remote Method Invocation

Sun Microsystems

Java platform only

RPC = Remote Procedure Calls

Sun Microsystems

Platform dependent

CORBA = Common Object Request Broker Architecture

OMG

Platform independent, not easy to use

DCOM = Distributed Common Object Model

Microsoft

Platform dependent

Web services
Platform independent

REST, SOAP



What is SoA

SOA is a software architecture model 
ïin which business functionality are logically grouped and 

encapsulated into 

Åself contained,

Ådistinct and reusable units 

called services that

Årepresent a high level business concept 

Åcan be distributed over a network 

Åcan be  reused to create new business applications 

Åcontain contract with specification of the purpose, functionality, 

interfaces (coarse grained), constraints, usage



Practical problems

CRM

Accounting

Logistics

Application centric view

Check Customer

Status

Check Supply

Check

Warehouse

Process Invoice

Process Order

é

é

SoA view ïset of services



Advantages of SoA?

Enabling a virtual federation of

participants to collaborate in an

end-to-end business process

Enabling alternative

implementations
Enabling reuse of

Services

Enabling virtualization of business resources Enabling aggregation from multiple

providers

Identification

Ticket Sales

Ticket Collection

Inventory
Logistics

Manufacturing
Availability

Service

Service

Service

Service
Service

Service

Service
Service Service

Service

Ordering

source:TietoEnator AB, 

Kurts Bilder



SoA Principles

Â Standardized Service Contracts

Â Loose Coupling

Â Abstraction

Â Reusability

Â Autonomy

Â Statelessness

Â Discoverability

Â Composability

Asynchronous

Communication over internet

Web based 

Other common properties



Standardized Service Contracts

Â Services use service contract to
ïExpress their purpose

ïExpress their capabilities

Â Use formal, standardized service contracts

Service

WSDL

Client

?



Statelessness

Â Very strong principle!

Â "Services minimize resource consumption by 

deferring the management of state information 

when necessary."

Â Serve and forget
ïDoes not prevent usage of external data sources including DBs.

Â Scalability
ïImportant for clouds.



Discoverability

Â Build service registry
ïUDDI = Universal Description, Discovery, and Integration

Â Use metadat for discovery

ServiceClient

Register

Use

UDDI Registry



Web Services

Â Call a remote service over Internet

Â Accessible via Internet protocols
ïHTTP

ïHTTPS

ïXML, JSON

ïSOAP

Â Platform independent

Â Messaging in SOAP = based on XML

Â Firewall friendly, uses HTTP (ports 80, 443)



WS Protocols

Vrstva Technologie

Service Directory UDDI

Service Description WSDL

Messaging SOAP

Encoding XML

Transport HTTP,é



SOAP

Â Simple Object Access Protocol 
ïHow to call a service

ïHow to encode a mesage

Â http://www.w3c.org/TR/SOAP/



WSDL

Â Web Services Definition Language
ïhttp://www.w3.org/TR/wsdl/

Â Based on XML

Â What it defines
ïWhat the web service does (description)

ïHot to use it (method signatures)

ïWhere to find it

Â Independent on protocols of lower level 
ïHTTP, IMAP



WSDL Structure

Â portType
ïAbstract service definition (set of operations)

ïHow to call the service

ïSOAP, JMS, direct call

Â Ports
ïWhere is it accessbile

Service

Port
(e.g. http://host/svc)

Binding
(e.g. SOAP)

Abstract interface

portType

operation(s)

inMesage outMessage

Port

Binding



Web services in Java

Â Java Web Services
ïJAX-WS

ÅMapping to and from WSDL

ïJAXB 2.0

Å(un)marshar

ÅXML, XML Schema

ïWS-Metadata

ïWSEE



Example WS

package cz . cvut . fel . wa2. ws;

import javax . jws . WebService ;

import javax . jws . WebMethod;

import javax . jws . WebParam;

/**

* @author klima

*/

@WebService ( serviceName = "WA2WebServiceHello" )

public class WA2WebServiceHello {

/**

* This is a sample web service operation

*/

@WebMethod( operationName = " hello " )

public String hello ( @WebParam( name = "name" ) String txt ) {

return "Hello " + txt + " !" ;

}

}


