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Where do Web Services come from?
The Vision + Reality Check
Technological Basics

Origin of Web Services: 199x-2009

Long list of failed efforts to reach B2B integration: EDI, CORBA,
DCOM, Java-RMI. . .

Problems: Complexity, platform dependence, war between
vendors etc.

In the early 90’s TCP/IP and HTTP were already widely adopted
standards.

XML as the data encapsulation standard was the missing piece.

This lead to the release of the SOAP protocol version 1.0 in 1999.

In fall 2000 the corresponding interface language WSDL was
announced.
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Original Vision + Reality Check

1 Service provider develops service
and publishes interface description.

2 Requester searches and receives
desired service description from
service broker.

3 Requester then knows how to invoke
service.

4 In reality, most of the time only
requester and provider interact. See
next slide.

Image Source: [Creative Commons]
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Technological Basics

Technological Basics 1: WSDL

Interface description
language.

Current version 2.0.
Lots of renaming
from V. 1.1.

Abstract part and
concrete part.

Concrete part mostly
generated by
WS-Engine.
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Technological Basics 2: SOAP

On the wire format
defined by WSDL.

Header containing
non-functional
information.

Body containing
actual payload.
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SOA: Service Oriented Architecture

Architectural Style.

Expose business services, enable composition and choreography
on a high level of abstraction.

Wrap legacy applications.

Recent proclamation of “SOA is dead!”.
Response: “SOA is not dead, it’s just mainstream! (Remember
hype-cycle. . . )”.

Other related fuzzy terms: Cloud Computing, Software as a
Service (SaaS), Service-oriented computing (SOC) . . .
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WS-* Hell

Dozens of standards describing various enhancements.

WS-Interoperability, WS-I Basic Security Profile.

WS-Adressing: routing.

WS-Reliability: reliable data transmission.

WS-Transaction: transactions. . .

some more on the next slides.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Service Oriented Architecture
WS-Standards and non-functional Requirements

WS-* Hell

Dozens of standards describing various enhancements.

WS-Interoperability, WS-I Basic Security Profile.

WS-Adressing: routing.

WS-Reliability: reliable data transmission.

WS-Transaction: transactions. . .

some more on the next slides.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Service Oriented Architecture
WS-Standards and non-functional Requirements

WS-* Hell

Dozens of standards describing various enhancements.

WS-Interoperability, WS-I Basic Security Profile.

WS-Adressing: routing.

WS-Reliability: reliable data transmission.

WS-Transaction: transactions. . .

some more on the next slides.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Service Oriented Architecture
WS-Standards and non-functional Requirements

WS-* Hell

Dozens of standards describing various enhancements.

WS-Interoperability, WS-I Basic Security Profile.

WS-Adressing: routing.

WS-Reliability: reliable data transmission.

WS-Transaction: transactions. . .

some more on the next slides.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Service Oriented Architecture
WS-Standards and non-functional Requirements

WS-* Hell

Dozens of standards describing various enhancements.

WS-Interoperability, WS-I Basic Security Profile.

WS-Adressing: routing.

WS-Reliability: reliable data transmission.

WS-Transaction: transactions. . .

some more on the next slides.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Service Oriented Architecture
WS-Standards and non-functional Requirements

WS-* Hell

Dozens of standards describing various enhancements.

WS-Interoperability, WS-I Basic Security Profile.

WS-Adressing: routing.

WS-Reliability: reliable data transmission.

WS-Transaction: transactions. . .

some more on the next slides.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Service Oriented Architecture
WS-Standards and non-functional Requirements

WS-BPEL: Business Process Execution Language

Think of programming in the
large.

Web services are the function
calls.

Loops, sequential execution,
asynchronous communication
and much more.

Engines by many different
vendors: Oracle, IBM, etc.
BIG BUSINESS!

Image source: [Eclipse Foundation]
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WS-Policy, WS-SecurityPolicy

WS-Policy is an extensible specification for non-functional
requirements.

Many different purposes: Mostly QoS and Security.

Attached to or referenced from WSDL specification.

WS-SecurityPolicy can be used to describe security
requirements.

Encryption, signature, timestamps, certificates, SSL etc.
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Web Service Engine Implementations

Many implementations: Open-source and commercial (Java, C,
PHP, .NET, Groovy, Ruby,. . . ).

Most famous: Apache Axis2 leveraging servlet specification.

Sophisticated implementations come with: different transports,
routing, transformation, process engines, key management,
different deployment plans and much more.

I like WSO2 Web Service Application Server (WSAS) based on
Axis2.
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Axis2 Basic Architecture

Figure: Axis2 Basic Architecture

Image Source: [Apache Software Foundation]
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Development Tools

Eclipse, NetBeans, Visual Studio, Ant scripts. . .

Tools do the code generation from WSDL and deployment.

Also handy: TCPMonitor to introspect SOAP messages on the
wire.

And the Eclipse Web service Explorer to invoke services w/o
writing clients.
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Development Tools

There are two styles of development: top-down and bottom-up
(Function centric vs. Message centric).

Bottom-up = implementation first.

Top-down = WSDL first.

Top-down is recommended by WS-I for interoperability (not every
java class can be perfectly transformed to XML Schema
representation etc. . . .).
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Tutorial: What your need.

Development Environment: Eclipse Java EE (WTP) -
www.eclipse.org/downloads

Servlet Container: Apache Tomcat 5+ - tomcat.apache.org

Web Service Engine: Apache Axis2 - ws.apache.org/axis2
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Basic Steps for Top-down approach with Eclipse Webtools,
Tomcat and Axis2

1 Create new dynamic web project.
2 Create WSDL interface file.
3 Generate Server side code with Eclipse plugin.
4 Implement service business logic.
5 Package to Axis2 archive .aar file using Ant script or Eclipse

plugins.
6 Deploy to CATALINA_HOME/webapps folder.
7 Test using TcpMonitor and Web service Explorer.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Development Styles
Tutorial

Basic Steps for Top-down approach with Eclipse Webtools,
Tomcat and Axis2

1 Create new dynamic web project.
2 Create WSDL interface file.
3 Generate Server side code with Eclipse plugin.
4 Implement service business logic.
5 Package to Axis2 archive .aar file using Ant script or Eclipse

plugins.
6 Deploy to CATALINA_HOME/webapps folder.
7 Test using TcpMonitor and Web service Explorer.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Development Styles
Tutorial

Basic Steps for Top-down approach with Eclipse Webtools,
Tomcat and Axis2

1 Create new dynamic web project.
2 Create WSDL interface file.
3 Generate Server side code with Eclipse plugin.
4 Implement service business logic.
5 Package to Axis2 archive .aar file using Ant script or Eclipse

plugins.
6 Deploy to CATALINA_HOME/webapps folder.
7 Test using TcpMonitor and Web service Explorer.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Development Styles
Tutorial

Basic Steps for Top-down approach with Eclipse Webtools,
Tomcat and Axis2

1 Create new dynamic web project.
2 Create WSDL interface file.
3 Generate Server side code with Eclipse plugin.
4 Implement service business logic.
5 Package to Axis2 archive .aar file using Ant script or Eclipse

plugins.
6 Deploy to CATALINA_HOME/webapps folder.
7 Test using TcpMonitor and Web service Explorer.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Development Styles
Tutorial

Basic Steps for Top-down approach with Eclipse Webtools,
Tomcat and Axis2

1 Create new dynamic web project.
2 Create WSDL interface file.
3 Generate Server side code with Eclipse plugin.
4 Implement service business logic.
5 Package to Axis2 archive .aar file using Ant script or Eclipse

plugins.
6 Deploy to CATALINA_HOME/webapps folder.
7 Test using TcpMonitor and Web service Explorer.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Development Styles
Tutorial

Basic Steps for Top-down approach with Eclipse Webtools,
Tomcat and Axis2

1 Create new dynamic web project.
2 Create WSDL interface file.
3 Generate Server side code with Eclipse plugin.
4 Implement service business logic.
5 Package to Axis2 archive .aar file using Ant script or Eclipse

plugins.
6 Deploy to CATALINA_HOME/webapps folder.
7 Test using TcpMonitor and Web service Explorer.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Development Styles
Tutorial

Basic Steps for Top-down approach with Eclipse Webtools,
Tomcat and Axis2

1 Create new dynamic web project.
2 Create WSDL interface file.
3 Generate Server side code with Eclipse plugin.
4 Implement service business logic.
5 Package to Axis2 archive .aar file using Ant script or Eclipse

plugins.
6 Deploy to CATALINA_HOME/webapps folder.
7 Test using TcpMonitor and Web service Explorer.

Matthias Farwick Introduction to Web Services



Introduction
Advanced Topics

Implementations and Tools
Developing Web Services with Eclipse

Links

Development Styles
Tutorial

Step 1-2: Create dynamic web project and develop WSDL
Interface

Figure: WSDL desginer in eclipse
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Step 3: Generating the server-side code

Figure: New->Web Services->Web Service (Choose Top-Down and the
WSDL file you created)
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Step 4-5: Implement business logic and package .aar

Figure: Implement the code in <package>.<YourServiceName>Skeleton.java
and package via the build.xml and file
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Step 6-7: Deploy to CATALINA_HOME/webapps folder and
test using Web service Explorer

Figure: Copy .aar to CATALINA_HOME/webapps and test by entering WSDL
location in Web service Explorer
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Axis2 Tutorial:
http://ws.apache.org/axis2/1_4_1/quickstartguide.html

Eclipse + Tomcat Tutorial:
http://www.windofkeltia.com/j2ee/wtp-tutorial.html

Eclipse Top-down WS Tutorial:
http://wiki.eclipse.org/Creating_a_Top-Down_Java_Web_Service_Skeleton_from_a_WSDL_Document

Advanced WS Aplication Server based on Axis2:
http://wso2.org/projects/wsas/java
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